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THE effects of war or preparation for defense have always posed special 
service problems for medical men, for wherever the armies of the many 
warring Nations have fought there also the soldier-surgeon-physician, men 
of genius like Ambrose Paré, Dominique Larry, Sir John Pringle, Sir 
Ronald Ross, Major Walter Reed, and countless others, have carried their 
skills to the battlefields in an effort to prevent illness and to mitigate the 
suffering of the wounded. 

The whole map of this World War is being so speedily reshaped by the 
ebb and flow of British naval might and German military power that it is of 
the utmost importance that at least a few of the special service problems 
confronting the military surgeon be catalogued and brought to the attention 
of the leaders in the civil medical profession; for without your codperation, 
the Army and Navy medical officers will be handicapped. 

The Franco-Prussian War of 1870 provides the firs. record of a war in 
which more men were lost from military action than from disease. A 
similar record was established in the Russo-Japanese War of 1904. Despite 
the epidemic of influenza in 1918, the World War I was the first war in 
which the forces of the United States had fewer deaths from disease than 
from battle casualties, although for the entire Army at home and overseas, 
the deaths from disease were preéminent.' 

In order to emphasize the importance of communicable diseases, it is 
well to review briefly some of the experiences of the 1914-1918 World War 
and to indicate what may be expected in event unfortunate contingencies 
force upon this Nation the mobilization of large numbers of men. 

* Read at the Boston meeting of the American College of Physicians, April 24, 1941. 

+ In Charge, Division of Preventive Medicine, Bureau of Medicine and Surgery, Navy 
Department, Washington, D. C. 
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In the United States Army * for the period 1914-1918, the largest num- 
ber of primary admissions for the communicable diseases was recorded for 
influenza, venereal diseases, mumps and measles. Influenza, tuberculosis, 
measles, and cerebrospinal meningitis were the leading causes of death. 

Table 1 shows the number of primary admissions, the rates per 1,000, 
and days lost from duty for the U. S. Army from April 1, 1917, through 
December 31, 1919, in all areas of the United States, Alaska, and Europe, 
exclusive of Russia. The total mean annual strength of the U. S. Army was 
4,128,479, with 2,235,389 in the United States and 1,665,796 in Europe. 

Table 2 contains the same information for the U. S. Navy for the 
calendar years 1917, 1918, and 1919. 

Infections of the respiratory tract were among the leading causes 
of sickness and death in both the Army and the Navy during this period. 


TABLE I 


Admissions and Days Lost from Duty for Certain Infectious Diseases, U. S. Army,! 
Apr. 1, 1917—Dec. 31, 1919 


Primary Admissions | Days Lost from Duty 
Annual Number | Noneffective 
Number Rate per | Sick | Ratio per 
1,000 | Days | 1,000 2 
Respiratory diseases?................. 1,125,401 | 272.6 | 17,042,838 11.3 
wie’ | 791,907 191.8 | 10,676,172 7.1 
533,649 238.7 | 6,146,574 7.5 
| 169,426 75.8 1,543,152 1.9 
| 76,975 46.2 | 1,669,261 2.8 
re | 78,346 19.0 | 3,079,023 2.0 
EE eee 45,929 20.5 | 1,678,708 2.1 
Venereal 86.7 6,804,818 4.5 
Europe... .. | $3,395 34.3 | 1,748,067 | 2.9 
Gonococcus infection................ | 251,899 61.0 3,903,303 2.6 
| 211,638 | 94.7 | 2,867,491 | 3.5 
21,576 9.6 531,998 6 
| 13,316 8.0 | 344,918 6 
230,356 55.8 3,884,147 2.6 
er ee | 141,628 63.4 | 2,276,544 2.8 
81,853 49.1 | 1,501,222 25 
98,225 23.8 1,877,944 1.2 
A 


* All Army figures, unless otherwise specified, are from the Medical Department of 
the U. S. Army in the World War Medical and Casualty Statistics, 1925, Government 
Printing Office. 
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TABLE I (Continued) 


Primary Admissions Days Lost from Duty 


Annual Numbe r Noneffective 


Number Rate per Sick Ratio per 
1,000 | ays 1,000 2 


Dysentery (all), ‘Garthe ‘a, enteritis, and 
colitis 

Europe 

Tuberculosis of lungs 
Europe 

German measles................. 
Unite d States 
Euro; 

Malarial (all) 
United States 
Europe 

Scarlet fever 
United States . 
Europe 

Diphtheria 
Europe 

Me ningitis, on (e piden mic ic) 
United States 
Europe 

Chickenpox 
United States 
Europe 

Typhoid fever 
United States 
Europe 

United States 
Europe 

Trench fever 
Europe 


N= bo 


00 


3,385, 053 
2:636.7 22 
677,169 
211,645 
197,330 
8,505 
194,529 
130,673 
20,477 
498,190 
382,628 
106,877 
317,050 
144,452 
168,100 
268,164 
150,386 
114,110 
31,534 
21,443 
7,582 
109,374 
28,587 
76,649 
24,275 | 
21,890 
1,110 | 


34,098 
674 
33,402 | 


1 Total mean annual ical. = 4,128,479; United States (including Alaska) = 2,235,389; 
Europe (excluding Russia) = 1,665, 796; other (Philippine Islands, Panama, etc.) = 227,294. 


totz ul days lost x 1,000 


Noneffective rate = — 
total mean annual strength 


* Respiratory diseases include influenza, bronchitis, lobar and broncho-pneumonia and 
pneumonia, unclassified. 
4 Rate per 1,000 less than 0.1. 


Influenza, bronchitis, and pneumonia combined were responsible for 1,326,- 
306 admissions, giving a rate of 256.21 per 1,000. There were 50,042 
deaths, or a death rate of 9.67 per 1,000, and a case fatality rate of 3.8 per 
cent. These diseases accounted for 19,293,711 sick days during this period, 
or a noneffective ratio of 10.03 per 1,000.* The 10 diseases responsible for 
the greatest number of sick days in the Army and Navy are listed in table 3. 
A total of 39,082,365 sick days was recorded for these diseases. 


* Reports of Surgeon General, U. S. Navy, for 1918, 1919, and 1920. 


| 

92,512 1,060,229 7 
39,854 232,241 3 
48,202 703.07) | 1.3 
33,249 2.2 
27,274 3.2 

4,877 9 | 1.1 
17,378 
16,167 2 2 

579 4 4 
15,555 I 
10,510 2 

950 6 4 
11,675 8 3 

9.038 5 

2,370 2 
10,909 

5,884 2 

4,860 3 
4,831 | 2 

2,878 2 

1,848 2 

1,757 4 

1,208 4 
388 ‘ 

1,529 | a 

546 4 

885 
853 

780 4 

24 
798 ‘ 

11 ‘ 4 
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TABLE II 


Admissions and Days Lost from Duty for Certain Infectious Diseases, U. S. Navy, Calendar 
Years 1917, 1918, and 1919 


Primary Admissions Days Lost from Duty 


Annual Number Noneffective 
Rate per Sick 
1,000 Days 


191.73 2,250,873 
144.94 1,366,625 
Bronchitis 31.03 374,989 
Pneumonia (all) : 15.76 509,259 
Venereal diseases (all) 86.53 1,248,488 


Gonococcus infection 53.58 647,326 
398,858 


202,304 
630,126 
224,909 


67,916 
569,683 


Tuberculosis 
German measles 84,998 
Malarial fevers (all) 103,257 
Scarlet fever 102,847 
Diphtheria 75,522 
Meningitis, cerebrospinal (epidemic) . . .. 17,118 
Cerebrospinal fever 69,563 
Chickenpox 12,434 
Typhoid fever 10,001 
Smallpox 2,786 
Trench fever 42 


CO 


The 10 leading causes of death for the U. S. Army for the years 1917, 
1918, and 1919 are of interest to the student of this problem.t 

The health of the Navy has long been of interest to the civilian practi- 
tioner who seldom appreciates the complexity of the peculiar circumstances 
of Naval service. The wartime increase in the Navy between 1917 and 
1919 was accompanied by the widespread occurrence of measles, mumps, and 
influenza. Influenza alone was responsible for more deaths than all other 
communicable diseases combined. The explosive epidemic of cerebrospinal 
fever which occurred at the Naval Training Station, Great Lakes, Illinois, 
in 1918 was accompanied with a high fatality rate. Of the communicable 
diseases, influenza, pneumonia (all forms), cerebrospinal fever, and tu- 
berculosis led the group as causes of death. 

The Navy’s influenza epidemic of 1918 afloat began in the Atlantic Fleet 
and reached its peak in about ten days. It is now believed that many of 
the deaths charged to pneumonia during this epidemic should properly have 
been charged to influenza. A study of the influenza epidemic in the ships 
of the Navy shows that with few exceptions the personnel afloat suffered 
much less than personnel ashore, in spite of the fact that almost all the ships 
of the Navy were overcrowded and that the crews of transports were exposed 


7 Reports of Surgeon General, U. S. Army, for 1918, 1919, and 1920. 


4 
3 
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TABLE III 
Ten Leading Causes of Disability as Expressed by Numbers of Sick Days 


Sick Sick 


Army Days ! Navy 


Tuberculosis (lungs). ..... 3,385,053 Tuberculosis........ . $569,683 
3,287,643 Pneumonia (all)......... . §09,259 
Pneumonia (all).......... 3,079,023 
1,877,944 Measles........... ... 224,909 
Dysentery (all)........... 1,060,229 Chancroid...... 
Chancroid...... Mataria (all)... 103,257 

5,027,336 


1 April 1, 1914 to December 31, 1918. 
2 Calendar years 1917, 1918 and 1919. 


to epidemic conditions incident to outbreaks of a highly virulent form of 
influenza among troops in transit. As a rule, the epidemic attack rate on 
board ship was comparatively low, 16.3 per cent for battleships, 26.2 per cent 
for submarines and destroyers, and 8.8 per cent for transports. The epi- 
demic death rate on battleships was 7.3 per 1,000; on submarines and 
destroyers 7.9 per 1,000; and on transports 2.2 per 1,000. 

There were, however, notable exceptions such as the U. S. S. Pittsburgh, 
which encountered the disease in Rio de Janeiro and had approximately 80 
per cent of its personnel affected. The U.S. S. Yacona furnished another 
exception with approximately 80 per cent of its personnel attacked. The 
origin of the epidemic of influenza on board the U. S. S. Yacona was New 
London, Connecticut. 

A partial explanation of the variation in the rates for influenza afloat 
and ashore is that the Fleet is largely protected by a quarantine of recruits 
for about eight weeks at a Naval Training Station before the men are trans- 
ferred to sea. The Naval Training Stations are also more exposed to in- 
fection from contact with civilians, which invites epidemic invasion. 


TABLE IV 


Ten Leading Causes of Death, United States Army. Death Rates per 1,000 


1917 1918 1919 
1.44 Influenza (all) ..9.14 Influenza (all) 
Lobar pneumonia .... .1.20 Lobar pneumonia . 3.34 Tuberculosis (all forms) 1.50 
Meningitis (epidemic). . .50 Bronchopneumonia. . . .2.71 Bronchopneumonia. . . . 1.37 
Bronchopneumonia.... .36 Lobar pneumonia . ... .1.02 
.22 Meningitis (epidemic). .47 Meningitis (epidemic) .. .34 
Sere Tuberculosis (all forms) .38 Fracture, compound... .21 
Tuberculosis (all forms) .20 Pneumonia, unclassified .18 Fracture, simple....... .18 


Fracture, simple....... .09 Fracture, compound... .17 Appendicitis.......... .12 


Days? 
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For the Navy as a whole, there were 102,847 sick days from scarlet 
fever and 75,522 sick days from diphtheria for the years 1917, 1918, and 
1919. Navy ships may visit ports where health authorities have neglected 
widespread immunization and should serious overcrowding again become 
necessary, there is every reason to expect that this experience will be repeated. 

Following a recent epidemic of diphtheria in Halifax an extensive survey 
revealed the fact that only one person in five was immune to the disease. 
Immunity was no higher in the military and naval forces in and about the 
city. Inquiry reveals that there is a general belief among health officials that 
most adults are immune. ‘The incidence rate for diphtheria has been low in 
both Canada and the United States for several years, and the health au- 
thorities have not been much concerned over possible epidemics from this dis- 
ease. It is reasonable to believe, however, that large numbers of men of mili- 
tary age in the United States are non-immunes. Fortunately, this disease can 
be quickly controlled by widespread immunization with diphtheria toxoid. 
This method of control will greatly reduce the carrier problem which pre- 
vailed in 1918. 

The ten leading causes of morbidity and mortality for the U. S. Navy 
for the years 1917, 1918, and 1919 appear in tables 5 and 6. 


TABLE V 
Ten Leading Causes of Morbidity, U.S. Navy. Admission Rates per 1,000 


1917 1918 1919 


Gonococcus infection. 58.38 240.62 Tonsillitis, acute. ... 69.98 
Tonsillitis, acute. ... 50.54 Tonsillitis, acute. ... 47.29 Gonococcus infection. 68.32 
ee 42.04 Gonococcus infection. 42.49 Influenza........... 68.17 
39.82 35.40 Bronchitis. ......... 40.66 
31.33 Bronchitis.......... 30.17 26.84 
ee 21.09 Pneumonia (all)..... 24.99 ere 19.66 
20.28 Wounds, gunshot.... 17.05 16.47 
German measles .... 16.56 Chameroid.......6+- 15.87 Abscess, unclassified. 10.98 
Abscess, unclassified. 10.64 13.73 Contusions......... 10.00 


TABLE VI 
Ten Leading Causes of Death, U.S. Navy. Death Rates per 1,000 


1917 1918 1919 


Pneumonia (all)... .... 0.81 8.25 1.87 
Cerebrospinal fever.... .46 1.89 Tuberculosis (all)... .. .60 
Tuberculosis (all)...... .25 Pneumonia (all)... ... 1.50 Pneumonia (all)... ... 
Cerebrospinal fever... 0.41 Wounds, punctured... .22 
Tuberculosis (all)..... .26 Fracture, skull....... 18 
Wounds, gunshot...... .19 Injuries, multiple, ex- Injuries, multiple, ex- 

13 be Cerebrospinal fever... .10 
Injuries, multiple, ex- Fracture, skull....... .20 09 


MEDICAL SERVICE IN THE DEFENSE PROGRAM 7 


It should be remembered that the preparation for defense or the waging 
of war has always been attended by an increase in the prevalence and often 
a shocking increase in the virulence of disease. This is brought about by the 
rapid spread of infection incident to conditions of mobilization and transport 
of combat troops from widely separated parts of the world. In the civil 
population of Europe, now subjected to all the hazards of war, fatigue, 
famine, lack of sanitation, and inadequate medical care are the detonators for 
explosive epidemics. Just when the epidemic explosion may be expected is a 
matter of grave concern to epidemiologists. 

The late Hans Zinsser,’ basing his reasoning on experiences in the 
mobilization camps in 1917, pointed out that outbreaks of epidemics are al- 
most inevitable when large numbers of men from all over the country are 
brought together in camps under circumstances which call for arduous physi- 
cal and disciplinary training. Much control over the epidemic intestinal 
diseases such as typhoid and dysentery can be exerted by suitable preventive 
measures, but the situation with regard to respiratory diseases is more dif- 
ficult. In such conditions as measles and mumps neither prevention nor 
treatment can be much better controlled than formerly. 

Zinsser was convinced that the unimpeded flare-up of infectious diseases 
among young military units is stimulated by two factors: the too rapid bring- 


ing together of large numbers of susceptible young men with large numbers 


of carriers of the various respiratory organisms and the quite natural but too 
energetic efforts to force military training and the physical hardening process 
at a pace too strenuous for the relatively soft recruit. 

Military mobilization presents a challenge and an opportunity. Avail- 
able epidemiologic information must be utilized in planning each step of the 
assembly and care of the new recruits. The behavior of epidemic disease 
under the different circumstances which develop must be carefully recorded 
and analyzed. Only by immediate concentration on these two objectives will 
it be possible to profit fully from the unique epidemiologic opportunity fur- 
nished by mobilization.* 

Since the war of 1914-1918, there has been a general strengthening of 
many public health measures, such as child health, tuberculosis, and the con- 
trol of communicable disease including venereal disease control programs. 
The major success of these efforts is based on reporting, yet the reporting 
of disease is so unsatisfactory in the civil communities that Dr. Gallup * has 
seen fit to take a nation-wide poll on the extent of last winter’s epidemic of 
colds and “ flu” and concludes as follows: ‘ The probable dimensions of the 
last winter’s flu epidemic are indicated for the first time in a survey by the 
American Institute of Public Opinion. Questions put to a cross-section of 
several thousand men and women in all parts of the country—the results of 
which will be of particular interest to the medical profession—point to the 


following conclusions : 


‘ 
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“1. That fully a fourth of the adult population suffered from flu or grippe 
during the last winter. When this figure is applied to the total adult 
population of more than 80 millions, the Institute survey indicates 
that at least 20 million adult Americans were affected between Oc- 
tober and March. 

“2. This survey did not include persons under 21 years of age which would 
mean an additional 12 or 13 million cases, assuming the same rate of 
incidence as among the older people. 

‘* 3. Inadequacy of the normal health records on the subject is indicated by 

the fact that only one person in three who reported having had the flu 

said he had called a physician. The remainder said they had doctored 
themselves—either because ‘ it wasn’t serious enough to call a doctor ’ 
or ‘ because we couldn’t afford one.’”’ 


This poll further reports: ‘* For the first time in United States history 
it has been possible to chart the extent of America’s No. 1 health problem— 
colds and flu. 

** More than 50,000,000 adults suffered from colds. More than 20,000,- 
000 were affected by flu. The reason, of course, is that most cases of flu 
—and the overwhelming majority of colds—are simply never reported to 
doctors and health authorities. 

“Here are findings from the Institute Survey which will give medical 
and health authorities some of the first evidence ever obtained on the inci- 
dence and cost of the two ailments throughout the 48 States. This means 
that more than 50,000,000 adults suffered loss of vitality, efficiency or work- 
ing time because of colds in the last six months. . . . Assuming the same 
rate of incidence among those under 21, the results point to a total of about 
84,000,000 who were affected. The combined replies indicated a total loss 
of approximately 59,000,000 working days for employers and employees, 
laborers and white-collar workers.”’ 

It would be of tremendous advantage to disease control programs if the 
profession would inaugurate a campaign to require adequate reporting of 
communicable diseases. This campaign might well be organized by a con- 
certed effort on the part of the press, radio, medical societies and health 
organizations to encourage the population of our large cities to report such 
conditions as colds, grippe, etc., to their Health Departments. The infor- 
mation would be of great value in the much needed epidemiological study of 
influenza. 


MALARIA 


It is of interest to note that there were 15,555 admissions for malaria 
in the U. S. Army during the period April 1, 1917, to December 31, 1919, 
and of this number 10,510 occurred among troops in the United States. 
There were 7,327 cases of malaria in the U. S. Navy for the calendar years 
1917, 1918, and 1919, the majority of which were contracted in Haiti and 
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Santo Domingo. Due to the acquisition of the new Bases, there is excellent 
reason to predict an increase in the number of cases of malaria among the 
military forces. The reason for this apprehension is that malaria is endemic 
in some of the areas where the Bases are to be located and the native popu- 
lations will be difficult to control. 

Should this prediction fail, it will be due entirely to the fact that the 
Army and Navy medical forces and the health agencies have been able to 
accomplish a huge task of malaria control. 

The importation of large numbers of troops and civilian workmen to 
these Bases presents a real problem now because malaria carriers may start 
an epidemic and thus delay the construction of the Bases and the training of 
the troops. Of civilian concern is the return of these troops and laborers to 
their home communities. There is the ever-present prospect that some of 
them may become carriers and serve as a focus of an epidemic of malaria in 
areas where malaria has not existed for many years. ‘There is a real short- 
age of competent medical and engineering personnel to handle malaria control 
problems for the armed forces and an equally important shortage of experi- 
enced medical personnel to cope with a malaria epidemic in an area previously ° 
free from this disease. For several years malariologists have noted the oc- 
currence of malaria in areas in the United States. free of the disease and 
many have speculated on the possibility of a return of malaria to these areas. 

It is advisable to redirect the teaching of malariology in the medical 
schools and to encourage the strengthening of the malaria control units in 


key localities to prevent unnecessary deaths from malaria. There is need 
for intensive research on a more simple but reliable method of diagnosis, 
such as a precipitin test or skin reaction. The armed forces need a vaccine 
against malaria or a reliable drug for prophylaxis. Little progress has been 
made in the chemotherapy of malaria since the introduction of atabrin. 


YELLOW FEVER 


Since one insect-borne disease has been mentioned it is advisable to invite 
attention to the fact that yellow fever cannot be dismissed from the problems 
which must be met. It is now known that the “ jungle type” of yellow 
fever is endemic in certain tropical areas and that at least one important out- 
break of the disease has occurred in the Anglo-Egyptian Sudan. Little 
official information is available on this epidemic. 

Yellow fever has for several years been a matter of concern to the Na- 
tional and some State health organizations because of the increase in airplane 
travel and the possibility that either infected travellers or infected mosquitoes 
introduced into the United States might result in a very dangerous situation. 

It is reassuring to know that a vaccine is now available which produces 
lasting immunity, that it is available in considerable quantities, and that 
facilities for its manufacture can be speedily expanded. 

The Army and Navy are vaccinating both the military and civilian popu- 
lations ordered to areas where yellow fever may be endemic. 
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VENEREAL DISEASES 


Colonel Harrison’s “ Venereal disease nausea’’ aptly summarizes the 
attitude in the higher reaches and the cloistered sectors of far too much of 
the world’s medical profession to a group of communicable diseases which 
have been prime wasters of military man power for centuries. This un- 
fortunate attitude is apt to increase and will further delay the control of 
syphilis and gonorrhea. No group of people thinking of emergency service 
can overlook this vexatious question. 

From whatever viewpoint considered, the venereal diseases present the 
largest problem in preventive medicine confronting the military surgeon. 
They surpass in magnitude and administrative significance all other com- 
municable diseases and, to make a bad matter worse, the research funds 
devoted to the study of these diseases are pitifully small. 

The U. S. armed forces in World War I lost 7,492,510 sick days, or the 
equivalent of nearly 20,600 men for a whole year. Expressed in terms of 
ship complement, there were enough days lost to man five aircraft carriers 
and nine World War destroyers. 

It should be remembered that the Army and Navy reject for enlistment— 
and for Navy industrial employment—men suffering from venereal diseases. 
The subsequent damage comes from the civil populations and this and other 
official medical bodies can and should do much to reduce venereal disease 
incidence in the civilian population. Just one measure—law enforcement— 
would go far to reduce military damage from venereal diseases. 

Surgeon General Parran has performed a magnificent public service— 
even though he has annoyed many complacent medical men—by focusing 
attention on the gravity of syphilis as a health problem and breaking down 
the prudish taboos preventing free and open discussion of this problem. 


INFECTIOUS DISEASES IN THE PRESENT WorRLD WAR 


Epidemiologists both in the United States and abroad are handicapped 
because of the lack of current information on the world picture of com- 
municable diseases during the present World War, and it is expected that 
these data will decrease rather than increase due to political and military 
mandates. Since this condition exists, it seems fitting to review briefly what 
is known. 

Up to the present, mild influenza and cerebrospinal meningitis have been 
the most notable infections occurring in the warring nations. A general 
decline in incidence of cerebrospinal meningitis has been noted throughout 
Europe since World War I, although there have been cyclical increases on an 
8 to 12 year cycle. There was a general rise in this disease in the United 
States, reaching it$ peak in 1936. In 1939 and 1940 the occurrence of cere- 
brospinal meningitis was extremely widespread in Europe and Great Britain. 
The number of cases reported seems to have been without precedent in recent 


years. 


| 
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Typhus is showing increased activity in eastern Europe,’ Spain,’ and 
China. An increase of typhus was noted in 1939 and 1940 in parts of 
Turkey, Bulgaria, and Yugoslavia,” and more recent unofficial information 
indicates that there is a sharp rise in Poland and parts of Russia. The dis- 
ease has appeared in parts of Germany, where it has not been endemic, not- 
ably in East Prussia and Polish Silesia. There was a small epidemic in 
Mecklenburg in March 1940. 

An outbreak of dysentery comparable with that of World War I was 
reported in the German Army during the Polish Campaign of 1939 * and in 
the French prison camps in 1940.” 

In 1939, out of a total of 15 countries in the War Zone, 7 showed some 
increase in typhoid fever, as did Australia, Japan, and the United States.’ 
It is expected that typhoid fever will remain a relatively minor problem in 
the armed forces of the United States at home, but increasing vigilance is 
necessary in the newly acquired Bases and in military and industrial con- 
centrations. 

The movement of population which occurred in England when the War 
began in 1939 was the greatest since the time of the Great Plague of 1665, 
when London was emptied of about 2/3 of its population. The total evacua- 
tion is reported to be in excess of 1,270,000, including children, expectant 
mothers, and the blind and crippled.” This changed environment was ex- 
pected to result in an increased prevalence of the communicable diseases. 
Inadequate sanitation, heating, and ventilation, and overcrowding of the 
bomb shelters and temporary quarters complicated the health problem and 
were thought to invite the spread of certain diseases. Increased foci for 
tuberculosis resulted from the limitation in hospitalization of the tuberculous. 
An unusually severe winter, shortage of fuel, and the black-out conditions 
encouraged the spread of respiratory infections. These factors augmented 
the health hazards of war resulting from mobilization, air raids, changes in 
work hours and dietary habits, lack of sleep, nervous strain, and increased 
fatigue especially noted among the industrial workers. 

Fortunately, there has not been the general increase in infectious diseases 
that was predicted at the beginning of the battle of Britain. The incidence 
of respiratory infections was somewhat higher than usual, but there was a 
significant reduction in the number of reported pneumonia deaths. This 
has been attributed to the use of sulfanilamide and related compounds.‘ 

Both influenza and cerebrospinal meningitis have been widespread. In- 
fluenza is not a notifiable disease in England, hence the incidence record of 
this disease is in the same class as the American experience. The number of 
reported deaths from influenza up to March 1940 was higher than the ex- 
pectancy for the season. Influenzal pneumonia is being reported. 

Previous reporting of cerebrospinal fever in England and Wales has 
never approached the 1939-40 figures.’ The unofficial reports for the first 
six weeks of 1941 indicate about the same degree of prevalence. Case fatal- 
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ity varies greatly in different parts of the country, but on the whole is much 
less than in 1914~18 when the fatality among civilians was about 60 per cent 
and in some localities as high as 80 per cent. Case fatality for the 1939- 
40 *-41° period is from 10 to 12 per cent. However, private reports in- 
dicate a mortality of 30 per cent from children groups in certain communities. 

An Associated Press despatch dated January 7, 1941,° quoted Sir Wil- 
liam Jamison, Chief Medical Officer of the Health Ministry, as reporting 
increases of cerebrospinal meningitis, pneumonia, typhoid fever, and dysen- 
tery for England and Wales for the year 1940. 

Conflicting opinions are encountered on the incidence of neuropsychiatric 
disorders and this uncertainty will probably remain until the official figures 
are released. 

The latest published information from Great Britain (1940)' indicates 
that the health of the Army is good except for epidemics of German measles, 
influenza, and cerebrospinal fever. The occurrence of cerebrospinal fever 
was sporadic and showed a fatality rate markedly lower than for the War of 
1914-18. Certain treatment centers are reporting an increase in venereal 
disease, but the prevalence in the defense forces is not considered comparable 
with the early stages of World War I. 


Wuat SHOULD BE DoNE 


Due to the geographic location of the United States and the present focus 
of war, none of the organizations of the warring nations is quite applicable 
to the American form of government or to the mental attitude of our people. 
Large areas of this country obviously need no protection, either because they 
contain no vital industrial facilities or they are so sparsely populated that no 
foreign power would waste aircraft and other costly weapons upon them. 
However, almost every large community has vital activities, such as indus- 
trial establishments, transportation centers, and administrative offices, and 
they would be considered worth the attention of the parachutist, alien 
saboteur, or a few bombs. In each of these localities effective organization 
of both protective and medical facilities is necessary, not only to save life but 
for the effect on national morale. 

The fullest possible use should be made of existing local, state and na- 
tional official organizations, such as the Red Cross, Boy Scouts, American 
Legion, etc. The police and fire departments should be the nucleus of the 
local civilian organization. 


Suggested Organization for the City or Local Government: 


(1) The evacuation. 

(2) Transportation, ambulances, private cars, boats, drivers. 

(3) Public utilities. Security, maintenance, and repair of power sys- 
tem. Water and sewage systems, gas and telephone systems. 

(4) Regional food depots. 
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Bomb-proof shelters. 
(6) Casualty services: 


(a) First-aid posts. 

(b) Hospitals. The expansion of existing hospitals. The con- 
struction of new facilities. 

(c) Shock and hemorrhage service. Plasma production. 


(7) Special services: 


(a) Communications. 
(b) Reporting. Liaison. 


(8) Fire: 
(a) From incendiary bombs. 
(6b) Ordinary fire protection. 


(9) Police: 


(a) Ordinary law enforcement. 
(b) Specially trained persons for the detection of saboteurs. 


Sanitation: 


(a) Usual supervision. 
(6) Decontamination of gassed areas. 


(11) Disaster relief : 


(a) Emergency care of wounded. 
(6) Care of the dead. 

(c) Rescue. 

(d) Demolition of unsafe structures. 
(e) Road clearance and maintenance. 


(12) Personnel: 
(a) Physicians, nurses, dentists, stretcher bearers, laboratory and 
other technicians, orderlies, and clerks. 


(13) Equipment and supplies. 


The details of the local functions are obvious and need no further 
elaboration, but organization should be such as to meet the anticipated needs 


of the local situation. 


Suggested Organization for the State Government: 


(1) The transportation and care of the chronically ill, hospital popula- 
tions, and all evacuées. 

(2) A greatly augmented statistical service for the handling of mor- 

bidity and mortality statistics (these data should be current and 

receive wide administrative distribution. ) 
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(3) The rapid evacuation of civilians whose occupations are not essen- 
tial to the efficient operation of the country should an air attack 
warning be received is one of the obvious services to be rendered in 
order that the maximum use might be made of hospitals and medi- 
cal services for possible wounded. This would include the children, 

the old, the infirm, and expectant mothers. 


Wuat Has BEEN DONE 


Almost a year ago, April 26, 1940, the Surgeons General of the Army 
and Navy invited the Division of Medical Sciences of the National Research 
Council to “ stand by” to assist the Armed Services in preparing for the 
emergency.” About the middle of May, 1940 the Surgeons General of the 
Army and Navy requested Dr. Lewis H. Weed, Chairman of the Division of 
Medical Sciences, National Research Council to establish special committees 
to act in an advisory capacity to the two Armed Services. At the early meet- 
ings of these committees, many problems relating to other branches of medi- 
cine and pertinent to military affairs were presented and it was quickly 
realized that it would be necessary to appoint committees to explore the whole 
field of medicine. In all, seven main committees have been appointed, under 
which 34 sub-committees are operating. 

The meetings of these committees are attended by liaison officers from 
the several military and civil agencies requiring their services. These com- 
mittees have accomplished a splendid service, including the preparation of 
many Manuals and recommendations, and the service will be expanded with 
the acquisition of additional funds. 

The American Medical Association has undertaken the huge task of 
determining the number of physicians available for service, the codification 
and classification of their special training, and other pertinent data. 

The Health and Medical Committee was established by Order of the 
Council of National Defense dated September 19, 1940. The Order reads: 
“It will be the responsibility of the Committee to advise the Council of Na- 
tional Defense regarding the health and medical aspects of National Defense 
and to coordinate health and medical activities affecting National Defense.” 
This Committee was transferred to the Federal Security Agency on Novem- 
ber 28, 1940. The order of transfer stated, “. . . such committee shall 
hereafter exercise its duties and functions under the direction and super- 
vision of the Federal Security Administration. . . .” This Committee has 
appointed six sub-committees, one of the most important of which is the 
Subcommittee on Industrial Health and Medicine. The deliberations of this 
Subcommittee have produced recommendations which will result in the im- 
provement of industrial health practices and reduce illness from manufactur- 
ing processes. 

The Navy is engaged in an intensive program of training medical officers 
in industrial hygiene and industrial medicine. When their training is com- 
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plete it is planned to set up an Industrial Hygiene and Industrial Medicine 
unit in each Naval District, to investigate industrial health conditions; sub- 
mit recommendations; and, when approved, supervise the installation of 
improvements to reduce the health and accident hazards in Naval industrial 
establishments. 

The Army has established a Board for the investigation of influenza 
and other epidemic diseases. This Board is composed of Drs. Blake, Pepper, 
Warren, Doshez, Avery, Maxcy, and Goodpasture. Its function is to plan 
and recommend policy for the investigation of epidemic diseases. Under the 
Board there are Commissions on the following diseases : 


(1) Epidemiological Survey, Chairman, Dr. Stanhope Bayne-Jones, 
Yale University. 
Measles, Chairman, Dr. Joseph Stokes, University of Pennsylvania. 
Meningitis, Chairman, Dr. Perrin H. Long, Johns Hopkins Uni- 
versity. 
Pneumonia, Chairman (has not been appointed). 
Neurotrophic virus disease, Chairman, Dr. John Paul, Yale Uni- 
versity. 
Hemolytic streptococcus infections, Chairman, Dr. Martin H. 
Dawson, Columbia University. 
Influenza, Chairman, Dr. Thomas Francis, Jr., New York Univer- 
sity. 

These Commissions are organized for active field duty in case of need. 

The Navy is organizing epidemiological teams to work with the Divi- 
sion of Preventive Medicine, Bureau of Medicine and Surgery, and their 
function will be similar to that described for the Army. 

The American Red Cross is cooperating with the Subcommittee on Blood 
Substitutes, of the National Research Council, to procure blood donors and 
to arrange for the manufacture of a supply of dried and liquid plasma for the 
Armed Services. 

The Rockefeller Foundation has manufactured and has in store a supply 
of yellow fever vaccine for the use of the Army and Navy. In addition, the 
International Health Division of the Rockefeller Foundation, under the able 
leadership of Dr. W. A. Sawyer, has agreed to cooperate with the Army and 
Navy in sanitating the extra-cantonment areas of the newly acquired Bases 
and in such other advisory service as may be necessary and required. 


PHYSICIANS FOR BRITAIN 


Great Britain’s appeal for physicians through its National Red Cross has 
received the official approval of both the President and The Secretary of War 
in the following press releases, April 21, 1941: 


“The British Red Cross has appealed through the American Red Cross for at 
least 1,000 young American doctors to help it meet an acute shortage of doctors in 
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British military and civilian hospitals. As President of the American Red Cross | 
heartily approve this request. 

“When the British appeal came to my attention, I asked the opinions of the 
Surgeons General of the Army, Navy and Public Health Service. They join me 
in believing we should encourage eligible American doctors to volunteer for this 
humanitarian service with our British friends. I also am informed that the Di- 
vision of Medical Sciences of the National Research Council, the American Medi- 
cal Association, the American College of Surgeons and the American College of 
Physicians have offered their assistance to the American Red Cross in meeting this 
emergency. 

“The young doctors whom Great Britain so desperately needs can do much to 
heal the wounds inflicted alike upon civilians and military in this cruel war. Those 
who volunteer will be enrolled by the British Red Cross and will work under the 
protection of the Red Cross Treaty of Geneva, a covenant which has been respected 
by belligerents since 1864. 

“To any American doctor, who is eligible and able to go, service in this cause 
presents a splendid opportunity.” 

s/ FRANKLIN D. ROOSEVELT 


“In connection with the appeal of the British Red Cross to the American Red 
Cross for the assistance of at least 1,000 American Doctors, the question arises: 
Can we spare the men? 

“ Naturally we must look to our own interests in the light of the emergency 
which faces the world today. We shall need several thousand more doctors in our 
own Army. However, I feel that we should do all in our power to aid in obtaining 
these physicians, consistent with the needs of our own medical defense. I can see 
no objections, therefore, to the fulfillment of this request through the machinery 
of the American Red Cross. 

“ Doctors who volunteer would serve under the terms of the Red Cross Treaty 
of Geneva, a convention 77 years old and guaranteeing immunity of medical work- 
ers on the field of battle. Both Allied and Axis forces are signatory to this treaty. 
To my knowledge, the principles of this agreement never have been violated. 

“T am in personal sympathy with the proposal that we provide Britain with 
doctors. If the British need doctors—and we know that they do—I believe we can 


and should provide them with some of ours.” 
/ 


/s/ Henry L. Stimson 


The urgent appeal for at least 1,000 physicians to augment the British 
Medical Services is a need of prime importance. Due to the exigencies of 
the service it is desired that these men be under 40 years of age, unmarried, 
and eligible for entry into the armed services of the United States. They 
will not be expected to swear allegiance to Great Britain, but will serve the 
military services and civilian population both in England and the Empire. 
Their compensation will be comparable with that of a First Lieutenant in the 
U.S. Army. They will be licensed to practice in the Empire during their 
service and will be eligible for promotion, gratuities, and pensions. 

Their physical, professional, and moral qualifications will be carefully 
judged by the Medical Sciences Division of the National Research Council, 
assisted by representatives of the American Medical Association, American 
College of Surgeons, American College of Physicians, and the American Red 
Cross. They will be certified for passport visa and their travel expense paid 
by Great Britain. 
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The question naturally arises ‘* How many physicians of the age group 
and qualifications are available?’’ It has been estimated that there are fewer 
than 10,000 such men in the medical profession of the United States. 

This appeal for medical assistance places squarely before this and other 
medical organizations a task that may require a revision of the medical, hos- 
pital, and teaching organizations of the whole country. 


The writer desires to express his gratitude to M:s. Laura T. Anderson, Senior Clerk, 
Bureau of Medicine and Surgery, Navy Department, for her editorial assistance in the 
preparation of this paper, and to Lieutenant (jg) George W. Mast (MC), U. S. Navy, and 
G. B. Peterson, Pharmacist’s Mate, Icl, U. S. Navy, for their assistance in searching official 
records. 

The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. 
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THE RECRUIT’S FIRST YEAR* 


By P. S. Mapican, F.A.C.P., Medical Corps, U. S. Army, 
Washington, D. C. 


SINCE the birth of our nation and the formation of a defensive army to 
protect our shores, it has forever been foremost in the minds of our military 
leaders to stress the point that the art of soldiering should be a vocation of 
life. Every vocation of necessity has its prerequisites, and the art of soldier- 
ing differs in no way from this general principle. Numerous writers 
throughout the history of our country have dilated upon this aspect in their 
description of military life. 

During the present emergency it is incumbent upon the Army to train a 
million and a half soldiers. We must give these young men the best of care 
and treatment from all angles possible. 

There are certain angles of military life that I wish to call to your attention 
that are of extreme importance. The foremost of these is that of military 
discipline. This subject is one but little understood outside of the Army 
and, it must be confessed, is not always viewed in its proper light even within 
the Army. It has been said that the trouble seems to be that most people 
either do not, or will not, grasp the proper meaning of what is called military 
discipline, its nature, its purpose, its necessity, and finally and most important 
of all, its spirit. 

Living within an atmosphere of strict discipline from the cradle to the 
grave, most people fail to grasp its primary principles. As a matter of fact, 
the idea of rigid discipline surrounds us every moment of our lives. We 
can never escape it for an instant. Practically every experience through 
which we acquire knowledge is in the nature of a disciplinary correction in- 
flicted upon us by some agency of nature or of civilization. 

Outside of military circles the average man recognizes fully the necessity 
of discipline in his family, his business, his relations with his fellowmen, 
because he is familiar with the conditions which surround the rearing of a 
family or which must govern the relations of men in civilized intercourse. 

On the other hand, he is not familiar with conditions in the military 
service; hence, he does not understand the reasons for the rules and regula- 
tions, and in consequence is more than likely to view them with intolerance. 
Even within military circles, among men who should be familiar with the 
reason and spirit of military regulations and military procedure, many 
make the serious mistake of confusing the exercise of authority with 
the maintenance of discipline. In brief, they appear to think that discipline 
must be maintained solely for the purpose of upholding their authority, and 
again, both outside and inside of military circles, many fail to understand the 


* Read at the Symposium of Military Medicine, Boston meeting of the American College 
of Physicians, April 24, 1941. 
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spirit upon which true military discipline is based and must be based. Fail- 
ing in this, they fail altogether, for the simple reason that men can under- 
stand the principle of military discipline only when they appreciate its under- 
lying spirit. 

Without the proper spirit there can be no such thing as discipline in 
any army. Proper discipline should in no sense be based upon the fear 
of disciplinary correction, since in this instance we merely have school- 
room discipline. The discipline upon which a successful army must be built 
is a different kind,—a kind that endures when every semblance of authority 
has vanished, when the leader has fallen, when members of the team are 
dropping out one by one and when the only driving power that remains is a 
strong and unconquerable spirit of attainment. This concept gives us at once 
a working definition of military discipline, the spirit of the team. 

Strange as it may seem, an element of good discipline is the fear of losing 
the respect of one’s fellow soldiers or officers, and this desire for esteem is 
one of the essentials of military discipline. It is to be seen in all trained 
and disciplined units the members of which feel for each other a natural 
respect and admiration. The knowledge that he enjoys the respect and 
admiration of his fellow soldiers is a source of the greatest pride to each 
member of the unit. The desire to retain this respect, to be looked upon as a 
worthy member of the unit, is greater than a man’s fear of injury. 

Oftentimes the question may be asked, ‘““Of what necessity is military 
discipline?”’ I can only refer you to the necessity of team work in any 
undertaking, irrespective of whether it be team work in a set of doubles at 
tennis or the training of an Army of a million and a half soldiers. 

In our present emergency we are attempting to inculcate in the minds 
of our soldiers the necessity of properly protecting our country in the event 
of attack. As Major General William A. Pew, Massachusetts National 
Guard, states in his manual, Making a Soldier, the kind of soldier who in- 
terests us is the one who finds satisfaction in serving a cause and who has 
learned to expend his energy for that cause. He must be physically de- 
veloped, trained to conserve health, and he must perform with technical skill 
his part in every incident. 

Besides these qualifications he must have the mental attitude of a soldier. 
To attain this proper attitude is an important step; there is an ideal which is 
characterized by the tendency to correct action and supreme satisfaction in 
such action. 

In this short treatise, considerable stress is placed upon the process of 
acquiring proper military habits and the author gives four maxims : 


Select the habit. 

Demonstrate the habit. 

Secure abundant and genuine practice, with every effort of will and atten- 
tion directed toward acquiring the habit. 

4. Allow no exceptions. 
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Under this grouping this author classifies military bearing, courtesy, putting 
forth physical and mental efforts (that is, high level of efforts), self control 
(physical and mental), neatness and order, smartness, exactness, and prompt- 
ness; sub-conscious obedience, mental alertness, and confidence; and last but 
not least, team work in all military efforts. 

In order to procure the best possible selectees to conform to the standards 
laid down by the Army, the Surgeon General’s Office, in conjunction with 
the Selective Service System, has issued circular letters containing instruc- 
tions to neuropsychiatrists examining selectees and recruits for the Service. 
In these circular letters the idea is again stressed that Army life is to be 
looked upon as a vocation and that certain types of individuals are adapted 
to this vocation and others are not. 

No applicant is rejected unless we have definite neuropsychiatric evidence 
that he will be unsuitable material for training in the Army. It is further 
stressed that the soldier must be looked upon as a fighting unit, capable of 
adapting himself to the restrictions and inhibitions of personal desire and 
comfort, as well as to the deprivation of food, rest, shelter, and as occasion 
arises, to the extraordinary demands of prolonged physical and mental activ- 
ity during active military service. 

It has been further stressed that there are many individuals of abnormal 
personality traits who are capable of satisfactory adult adjustment in civilian 
life. For this class there are in civilian life numerous avenues of escape 
available, but such individuals will be a total loss when it comes to adjusting 
themselves to a pattern which is more or less inflexible and of necessity 
limited and circumscribed as to self-expression. When thrown upon their 
own meager resources of adaptation to Army environment, requiring con- 
tact with all kinds of personalities, some who are just able to adapt them- 
selves to life under the most favorable conditions will not fit into that one 
iron mold which experience has taught is essential to military success. 

Applicants who exhibit definite personality deviations are referred for 
special psychiatric survey and are rejected if they are considered as unde- 
sirable material for training. It is estimated that over 50 per cent of the 
present beneficiaries of the Veterans Bureau are individuals of this type who 
were accepted in the Army in 1917. 

The Army is one of the elements of national defense, and its present 
mission is one of preparation for offensive and defensive warfare. It is, in 
no sense, a social service or a curative agency. It is to be considered neither 
a haven of rest for the wanderer or shiftless, nor a corrective school for the 
misfits, the ne’er-do-wells, the feeble-minded, or the chronic offender. Fur- 
thermore, it is neither a gymnasium for the training and development of the 
undernourished or underdeveloped, nor is it a psychiatric clinic for the proper 
adjustment of adults who need emotional development. Therefore, there 
is no place within the Army for the physical or mental weakling, the potential 
or present behavior problem. If an individual is a behavior problem in the 
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civilian community, he will certainly become a more intensified problem in 


the Service. 

In our present training schedule, it must be forever kept before our minds 
that our soldiers are coming from all walks of life, from distant points of 
the country, from farm and factory, from ranch and bench,—the rich and 
the poor, the illiterate and the educated,—and all are thrown together into a 
heterogeneous mixture and subjected to the same discipline, the same regu- 
lations, the same dull routine. 

The selectee coming from the average American home has received the 
fond care and protection of indulgent parents. He has been protected from 
all disturbing and disrupting influences that might interfere with his normal 
development. His parents have been interested to see that he had the proper 
clothing for all types of weather, that he did not leave the house without his 
overcoat, overshoes, muffler, or whatnot in inclement weather. New prob- 
lems that confronted this individual were promptly taken over by his pro- 
tectors and solved by them. 

In other words, his entire life has been guarded and protected, and his 
course of action steered by over-seeing parents. His personal responsibilities 
have been at a minimum, and he has not been trained to accept life as it really 
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Upon this boy’s induction into the Army, you will readily see that a 
tremendous amount of psychological readjustment must be made. Here he 
must train himself to stand upon his own feet, to make decisions, learn to 
live with other men, adapt his own personal wishes to the wishes of others 
about him. He must live in close contact with his fellow soldiers and adjust 
himself to their method of living. 

In other words, he is passing from a set of circumstances where the stage 
was set about him and his wishes, to one where he must recognize, appreciate, 
and conform to the personal desires and wishes of his fellow soldiers. 

This readjustment will have a wonderful effect upon the boy’s future. 
During the recruit’s first year of service, he will experience a well-planned 
period of training to develop his professional abilities as a soldier, as well as 
to develop his character. 

After the selectee has been chosen, ordinarily he will be sent to one of our 
training areas for a period of 13 weeks’ training. In the case of the 
Medical Department, the instruction day is assumed to be eight hours, more 
time per day being utilized when desirable, especially in connection with 
marches, field exercises, and the like. The open time will be used to com- 
pensate for interruptions, to bring units or individuals up to standard, or to 
provide refresher training. 

During the first two weeks, the training of the enlisted man will be 
stressed. At the end of this period, he should be able to wear, display, and 
properly care for his uniform and equipment, to march, to pitch shelter tent, 
and to understand the essentials of the basic subjects prescribed in this pro- 
gram, such as: 


 » 
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Military courtesy and discipline 

Military sanitation and first aid 

Care of clothing and equipment 

Individual defense against chemical warfare 
Individual defense against air and mechanized attack 
Interior guard and close order drills 

Equipment, clothing, and tent pitching 

Marches and bivouacs 

Physical training, group games and mass athletics. 


During the second period of training, from the third to the tenth week 
inclusive, stress is placed upon basic technical subjects which fit him for his 
place in the unit. 

In addition to the basic subjects, specialized training and technical and 
logistical training are started. 


TECHNICAL 


Hasty entrenchments and shelter (camouflage) — 
Drill, motor carriers, and motor units 

Motor vehicles, care, operation, and convoy 

Map and aerial photograph reading 

Movement by motor entrucking and detrucking 
Movement by rail, entraining, and detraining 
Loading and handling cargo 


MepicaL DEPARTMENT TRAINING 


Elementary anatomy and physiology 

Nomenclature and care of organization equipment 

Field medical records 

Treatment of gas casualties 

Litter drill, including ambulance loading and unloading; and passage of 
obstacles 

Field sanitation and sanitary appliances 

Materia medica and pharmacy 

Medical and surgical nursing 

Heavy tent pitching 

Organization and function of the arms 

Organization and function of the medical unit 

Medical aid (splints and splinting ; bandages and dressings ) 


TACTICAL AND LOGISTICAL 


Scouting and patrolling, use of cover and concealment 
Orientation in night combat 
Communications in combat 
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Unit training (medical units ) 
Battalion tactical training 
Regimental tactical training 
Troop movements by motors 
Inspections 


The final period, from the tenth to the thirteenth week, inclusive, is 
known as the tactical period. 


Function and combat dispositions of sections of headquarters and service, 
collecting, ambulance, or clearing elements 

Reconnaissance, use of cover and concealment 

Collection and evacuation of casualties from the field (day and night) 

Ambulance driving shuttle (day and night ) 

Ambulance driving convoy (day and night ) 

Nursing and ward management 

Transportation and supply requirements 

Procurement and issue of supplies 

Selection and occupation of various station sites, and the functioning of such 
stations 

Forward displacements and withdrawals during action 

Operation of regimental and battalion dispensaries 

Battalion or regiment training. 


It is astonishing how well and how rapidly recruits adapt themselves 
under these most difficult conditions. It is the duty of every officer to for- 
ever keep these conditions in the foreground and to lend every opportunity 
to advise and counsel with the men placed beneath him for proper training 
in military life. 

Every effort has been made by the War Department to take proper care 
of the soldier from a medical and physical standpoint. The daily duties are 
properly coordinated to give him sufficient periods of rest and relaxation; he 
will be kept busy in mastering the new technic of his vocation. The activ- 
ities of the various welfare associations have been adequately correlated and 
will be used to their fullest extent. A distinct effort has been made by the 
War Department to place the new soldier in the position for which he is 
best fitted; and every soldier is interviewed with this end in mind upon his 
entrance into the Service. 

Recruits are encouraged to keep in contact with their family and friends 
by personal correspondence and by personal visits; they are given ample per- 
mission to leave the post in order to visit home and relatives when it does 
not interfere with their proper training schedule. 

The entire program aims at producing an efficient, well-disciplined, high- 
morale Army that will satisfactorily protect our country in the event of 


necessity. 
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As one of our officers has expressed in his writings, the foundation 
stone of Americanism is uniform justice to all. This is what the enlisted 
man expects and this is what appeals to all. He is the finest soldier in the 
world; it is a great privilege to train him. Remember, he often comes 
from a home where there were few advantages and opportunities. Don’t 
expect too much of him at first. He presents himself to be shown, to be 
instructed, to be molded properly, into this Army of ours. Have patience 
with him. Remember that many things which are an old story to us are 
new to him. Show him a thing clearly before you question him about it. 
If you are fair and square and interested in the general welfare of your men, 
you will appeal to them and they will follow your guidance willingly. 
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SILENT OR ATYPICAL CORONARY OCCLUSION * 


By Witu1aM D. Stroup, M.D., F.A.C.P., and JosepH A. WaGNeR, M.D., 
Philadelphia, Pennsylvania 


RECENT papers by Blumgart, et al.’’ * wherein careful correlation between 
clinical records and exacting pathological studies were carried out, have again 
drawn our attention to the extensive potential collateral circulation that exists 
in the myocardium and secondly to the fact that, “ coronary occlusion, per 
se, does not necessarily produce any characteristic clinical manifestations.” 
“If an occlusion occurs gradually, with concomitant development of an 
anastomotic circulation, no symptoms or signs will be produced and no myo- 
cardial lesions will be demonstrable. Then what we speak of as ‘ coronary 
occlusion ’ which consists of substernal pain and oppression, a fall in blood 
pressure, pallor and typical electrocardiographic changes, fever, leukocytosis, 
etc. is in reality myocardial infarction.” 


TABLE I 


A Few of the Many Clinico-Pathological Reports on Coronary Occlusion 


No. of Per Cent Without 

Cases Pain 
Morawitz and Hochrein !° nas 91 75.0 
Willius and Brown"™........ 86 25.0 
Nathanson ®.... 113 20.0 
Pollard and Harvill 375 8.5 
Kennedy ™........ 96 (recent) 8.3 

102 (old) 36.3 
Boyd and Werblow . 127 33.0 
Gorham and Martin '° ; 100 42.0 
Stroud and Wagner 49 26.5 


Many cardiologists have been conscious of this differentiation for some 
time. Smith* writes, “ complete occlusion . . . may not be suspected dur- 
ing life” and that there may be “sclerosis of coronary arteries out of all 
proportion to clinical manifestations.” Levy * who developed the “ Anox- 
emia Test” for the detection of coronary artery disease recognized that 
“ advanced disease of coronary arteries may be found at necropsy in persons 
who, during life, never experienced discomfort referable to the heart.” It 
appears as a result of the writings of these authorities and others that 
‘silent ” coronary occlusion is a clinical and pathological fact. The ex- 
planation offered is that sufficient collateral circulation has developed to pre- 
vent acute anuxia and ultimate necrosis of localized areas of myocardium. 

* Read at the Boston meeting of the American College of Physicians, April 22, 1941. 


This work has been done through the Robinette Foundation of the University of Penn- 
sylvania and the M. W. Stroud, Jr. Fellowship in Cardiology of the Pennsylvania Hospital. 
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Does “ silent’ or painless myocardial infarction occur? White ° states 
that “if coronary obstruction and cardiac infarction develop slowly and 
there is no excessive cardiac strain, there may be no symptoms at all even 
though there be extensive areas of damaged muscle and even if one or both 
coronary arteries have been occluded.” East, et al.,° Boyd and Werblow,’ 
Wedd * and Wigser ° have described cases of proved myocardial infarction 
whose only complaints were sudden dyspnea and progressive failure. 

The literature includes many reports on the correlation of clinical and 
pathological findings in cases of coronary artery disease. The incidence of 
painless occlusion in these series appears quite high. 

Unfortunately it is impossible in some of these reports to discern what is 
the exact pathology described, i.e., coronary sclerosis with narrowing of the 
lumen, coronary thrombosis with or without myocardial infarction or if in- 
farction is present, whether or not it is old or recent. Further, unless very 
careful pathological examination is made by a pathologist especially trained 


TABLE II 
Acute Myocardial Infarction Without Pain 


Symptoms 


Vertigo and syncope 


Arteriosclerotic with mild 
failure 7 Sudden increasing dyspnea and 
failure 
No cardiac history Sudden dyspnea; with pulmonary 
edema in one case 


in cardiac pathology, it is very possible that a goodly number of coronary 
occlusions together with small myocardial infarcts would pass undetected. 

Looking at the clinical side from a critical standpoint, one is concerned 
with the questions, who took the histories, with how much care and how com- 
pletely are they recorded? By some, the vague discomforts described would 
be ignored and yet by others, especially trained, interpreted as typical angina 
pectoris. Often the patients are too sick to permit an exhaustive history and 
sometimes too deeply narcotized, especially postoperatively, to present a re- 
liable record. 

A review of our cases of acute myocardial infarction as proved by pro- 
gressive serial electrocardiographic changes or by necropsy examination at 
the Pennsylvania and Bryn Mawr Hospitals for a limited period of time was 
undertaken. Cases suggestive but not proved by the above methods of ex- 
amination were not included. It is to be remembered, however, that there 
are certain areas of cardiac infarction, especially along the lateral wall of the 
left ventricle, that are relatively “ silent’ so far as the electrocardiogram is 
concerned. Patterns for this area have recently been described. A resume¢ 
of our cases of painless myocardial infarction is summarized in table 2. 

A few of the more typical cases are briefly described and their respective 
electrocardiograms presented. 


Cases 
int 
ch 
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REPORTS 


Case 1. U. A., white female aged 49 years. No history of previous illness 
except slight dyspnea for three months. The patient was admitted to the hospital with 
a chief complaint of severe dyspnea with onset 48 hours previously. Examination re- 
vealed no pain, substernal or elsewhere but the patient was acutely ill with rales at both 
bases of the lungs and a blood pressure of systolic 170, diastolic 100. Gallop rhythm 
was present. <A blood count revealed white blood cells 26,300. The following day her 
right foot became blue and cold with the pulses absent. Serial electrocardiograms 
showed a typical anterior infarct which permitted the diagnosis of mural thrombus 
with embolism to the right popliteal artery. Death ensued. 


‘UeA. #15482 #15502 8/11/36 


Sake: 
Ssten 


Fic. 1. U. A. Electrocardiograms of Aug. 4, 1936: Typical RST changes of acute 
infarction involving the anterior wall. Electrocardiograms of Aug. 11, 1936 show further 
changes confirming this condition. 
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Electrocardiograms of March 


On March 25, 1941 a loud friction rub medial to the apex 
Death ensued. 


The white cell count was 18,300. Electrocardiograms showed an acute 
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J. F. B., white male, aged 76 years, was known to have hypertension 


On March 23, 1941 the patient had much “ gas ” and belching but no pain. 


Case 2. 
(blood pressure systolic 170, diastolic 110) and arteriosclerotic heart disease requiring 


digitalis. 
Fic. 2. J. F. B. Electrocardiograms of March 24, 1941 suggestive but not conclusive 


pressure of systolic 130, diastolic 82; temperature 100° F.; pulse 60; possibly slight 


This continued through the night and the next day examination revealed a blood 


evidence of acute infarction of posterior wall. 
further evidence in support of this condition. 


posterior myocardial infarct. 


congestive failure present. 


was audible. 
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H. T., white male, aged 51 
collapsed on the street because of severe dyspnea but had no p 


The patient was exceedingly orthopneic and pulmon 
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The diagnosis was left ventricular failure. 
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H.T. #26698 3/5/41 


“16. 4. H. T. Electrocardiograms of March 5, 1941 show further evidence of change; 
now nearly normal. 


COMMENT 


It is interesting to speculate on how painless coronary occlusion and 
painless myocardial infarction do occur. Most of us believe with Levy * 
and others that heart pain is the result of myocardial anoxia no matter how 
brought about. Coronary occlusion, we say, can be painless because of an 
established compensated collateral circulation, but this is not the case in 
myocardial infarction. 

The explanation of painless infarction is difficult. Possibly the symp- 
toms which they experience, such as swallowing, choking, gagging or dyspnea 
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may be pain equivalents. Possibly the nerve supply about the coronary 
vessels is different, or are they members of the hyposensitive group described 
by Libman?’*® Martin and Gorham" believe pain depends on coronary 
tension. 

From a therapeutic standpoint, it seems to be extremely important to be 
cognizant of the possibility of coronary occlusion and myocardial infarction 
in the absence of pain. Vague symptoms of weakness, etc. in patients with 
-hypertension or the onset of increased dyspnea, together with progressive 
failure in patients with previous mild failure, should make one alert to this 
serious condition. Putting the patient to bed and checking with serial electro- 
cardiograms seem highly desirable. 

The corollary may be equally true. Any patients with the typical pain 
of coronary insufficiency but no other suggestive clinical findings, even in the 
absence of changing T-waves in the electrocardiograms must be considered 
as possible cases of coronary occlusion without myocardial infarction and 
treated accordingly. This means total bed rest for a week or 10 days as a 
myocardial infarction might be developing. In these instances, clinical judg- 
ment is of much more importance than the electrocardiograms. 


SUMMARY 


Painless coronary occlusion and myocardial infarction are discussed. A 
review of 49 cases of proved myocardial infarction, 13 without pain, is 
presented. 
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THE EFFECT OF THIAMIN ON THE RESIDUAL 
NEURAL DISTURBANCES OF TREATED 
PERNICIOUS ANEMIA * 


By J. C. ZittHarpt, M.D., Binghamton, N. Y., KetrH MacLean, M.D., 
Vancouver, B. C., and WiLL1AM P. Murpny, M.D., 
Boston, Massachusetts 


By supplying sufficient amounts of anti-pernicious anemia substance it 
is possible to control the neural disturbances of uncomplicated Addisonian 
anemia. Certain residual neural manifestations are apt to remain, however, 
in spite of adequate liver therapy. This is particularly true in patients with 
advanced nervous system involvement and in those who have not been ade- 
quately treated at the onset. 

Considerable thought has been given the various vitamins "* 
* 1% 11 in connection with pernicious anemia and its associated neural dis- 
turbances. At the blood clinic of the Peter Bent Brigham Hospital interest 
became focused on vitamin B, and studies were carried out in an attempt to 
determine what relationship, if any, the administration of this vitamin might 
have on remaining neurological manifestations of pernicious anemia that had 
been adequately treated over a period of time. 

The term “ adequate treatment ”’ implies “ that each patient receives an 
amount of potent substance sufficient to produce and maintain a normal state 
of blood in order to insure the maintenance of the best possible state of 
health . . . this may be accomplished by giving each patient exactly that 
amount of anti-pernicious anemia substance which will be in excess of that 
which is necessary to maintain a level of 5,000,000 red blood cells per cubic 
millimeter in practically all patients. Ina few patients it may be impossible 
to maintain the blood at or above the 5,000,000 level, and it may be con- 
cluded, therefore, that provided that the blood is otherwise normal in every 
respect (and no complicating factors exist) a lower level is normal for 


3, 4, 5, 6, 7, 8, 


9:12 


them. 
All patients used in this study of the effect of vitamin B, on residual 


neural involvement of adequately treated pernicious anemia are represented 
by number in the accompanying table (table 1). In every instance neuro- 
logical manifestations were present at the time the diagnosis of pernicious 
anemia was first made and in none had there been an aggravation of the 
neural complications once adequate liver therapy was instituted. On the 
contrary with such treatment all showed a striking initial improvement of 
the neural disturbances. This improvement eventually eased off to a more 
or less stationary level and there resulted certain neurological symptoms and 

* Received for publication March 30, 1940. 

From the Medical Clinic of the Peter Bent Brigham Hospital. 
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TABLE 


Average Erythrocyte and Hemoglobin Levels 


Duration of - — 
During Vitamin Therapy 


Maintenance Before Vitamin Therapy 
Case Treatment -— ——}-- — 

Number Age Sex in Years Millions Grams Millions Grams 
1 62 M 3 5.48 15.80 5.38 14.63 
2 56 M 14 5.48 15.32 5.08 15.46 
3 67 F 8 5.09 14.08 5.06 14.49 
4 65 M 6 4.70 15.40 4.66 14.63 
5 74 M 5 4.85 16.28 4.85 16.28 
6 48 M 5 5.15 16.42 5.44 16.97 
7 46 F 14 5.48 15.73 5.48 15.73 
8 56 F 7 5.36 14.49 $.23 15.18 
9 67 F 6 4.45 12.97 4.55 13.52 
10 70 F 1 4.69 12.97 4.27 12.83 
11 60 F 5 5.72 14.63 5.60 14.63 
12 72 F 4 4.78 13.52 4.55 13.66 
13 71 M 4 4.79 12.28 4.98 13.39 
14 74 M 5 4.66 15.04 4.52 14.49 
15 49 F 1 5.47 14.21 5.47 14.21 
16 78 M 2 4.65 13.80 4.56 13.59 
17 62 F 3 4.56 14.21 5.46 15.87 
18 58 F } 4.56 14.40 5.81 15.46 
19 66 M 7 4.92 14.63 4.75 14.77 


3 c.c. Conc. Sol. Liver Ext. (Lederle) intramuscularly was used in the treatment of all 
above patients. 


signs that neither improved nor became aggravated as adequate liver therapy 
was maintained. 

What improvement in neural manifestations other than that, which they 
had already made, is possible in patients such as these in view of the probable 
pathological lesion in the nervous system? The neurological signs and 
symptoms of pernicious anemia are believed by various workers to be es- 
sentially due to: 


1. Such dysfunction of the end organs of the peripheral nerves as is sup- 
posed to occur in cases of severe anemia." 

2. Degenerative changes in the peripheral nerves 
may be due to the anoxia of marked anemia **’’*’® or in some cases to a 
food factor deficiency *° or both. 

3. Edema of the cord associated with degenerative processes in the white 
matter.'* In some acute cases this edema is believed to be marked and to be 
responsible for considerable neural disturbances.”* 

4. Degenerative changes in the tracts of the spinal cord particularly those 
of the posterior and lateral columns. 

5. Structural changes within the brain. 


13, 14, 15, 16, 17, 18, 19 that 


Keeping in mind the length of time that our subjects had been receiving 
adequate treatment it seemed quite probable that no manifestations were 
present as the result of anemia per se or as one might find in acute cases, also 
that whatever lesions existed in the central nervous system were quite per- 


manent and irreversible. 


EFFECT OF THIAMIN ON RESIDUAL NEURAL DISTURBANCES 


The chances then of doing more for these patients lay in: 


1. Prevention of any progression of the neural complications. This was 
being taken care of by adequate liver treatment.’* 
2. Possibly in some way increasing the efficiency of the undamaged 


portions of the neural mechanism. 

3. Attempting cure of any reversible structural changes that might still 
be present in the peripheral nerves. 

4. Further improving the patients’ well-being thereby possibly bettering 
neurological function. 


It might be well to mention here that in so far as could be determined, 
all of our patients had been on adequate diets since their first attendance at 
the blood clinic, and with scarcely an exception none was known to have 
had any serious dietary abnormality before. The possibility, however, of a 
misleading history or improper absorption or poor utilization of some food 
factor was kept in mind. 

All the above aspects were carefully considered before the study was 
begun. It seemed that any therapy, that would possibly be conducive to 
some further improvement in such cases as these, was worth while. 

The individuals under discussion had probably attained the maximal 
effect that liver therapy alone could produce particularly in so far as the 
neurological disturbances were concerned. With this as a hypothesis it 
seemed reasonable to assume that, if a new therapeutic agent was added to 
the therapy already being instituted, whatever further improvement should 
occur must be related to the physical or psychological action of the new 
therapeutic agent. 

At the time the study was started, as has been mentioned, all subjects 
had been receiving adequate pernicious anemia therapy. This therapy was 
continued just as it had been in the past. In addition, patients 1 to 7 in- 
clusive were given thiamin * 1 c.c. intramuscularly three times per week for 
four months. The preparation used contained 10 milligrams or 3,000 in- 
ternational units of thiamin (crystalline vitamin B,) per cubic centimeter. 
Patients 8 to 14 inclusive were given 3 mg. of thiamin * twice a day by 
mouth for four months. Each milligram of this preparation contained 330 
international units. Patients 15 to 19 inclusive acted as controls. They 
were given 1 c.c. of normal saline intramuscularly three times per week in 
addition to the liver treatment. 

Due regard was given to the possible psychological effects of this treat- 
ment and every effort was made to guard against them. To all patients in- 
cluding the controls it was explained at the start that in addition to the liver 
treatment which they were receiving, they were to be given a new therapeutic 
agent that might or might not bring about further improvement. The phy- 
sician took care not to show any enthusiasm in regard to the new medicine or 


* Furnished by Lederle Laboratories, Inc. 
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in any way unduly raise the patient’s hopes. Effort was made to give each 
patient approximately the same amount of attention at each office visit. 

All subjects had had physical examinations from time to time at the out- 
door clinic. Also many had had careful study as patients in the hospital. 
The neurological portion of the more recent of these examinations checked 
favorably with our initial findings. In our study the neurological examina- 
tions were performed by two physicians and were carried out partly or com- 
pletely in duplicate as the individual case warranted. The examinations 
necessarily were quite lengthy. If it were felt that the subject was becoming 
unduly fatigued, he was allowed to go home and the examination was com- 
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One very interesting observation was the fact that in all of the 19 cases 
there was little or no difference in the findings of the last examination as 
compared with the second. In other words it seemed that whatever changes 
occurred during the four month period of treatment were present at the 
end of the first two months. Little, if any, variation of symptoms or signs 
seemed to occur during the second two month period. Because of the simi- 
larity of the findings of the second and third examinations, the latter was 
omitted from the accompanying figures. 

Figure 1 illustrates the subjective findings of those patients who received 
thiamin intramuscularly. With the exception of individuals 1 and 5 all ex- 
perienced symptomatic improvement with treatment. Numbness and ting- 
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was noted in individuals 2, 3, 4 and 6. One patient, 6, who was insensible 
to movement of the bowels felt that this difficulty greatly subsided. Sensi- 
tivity to cold became less marked in two instances. 

It will be seen from figure 2 that the principal improvements found on 
physical examination were in temperature sense, pain sense and in two point 
discrimination. The toe to object test and heel to shin test were carried out 
more accurately in a few instances. Patient 6 had considerable perineal 
anesthesia that became less marked after treatment. This man also seemed 
to show some improvement in vibratory sense over the anterior superior iliac 
spines, as determined with a calibrated tuning fork. In patient 4 an ab- 
normal plantar response was present on first examination. Some improve- 
ment in position sense of the toes was found in individual 2. This man had 
considerable exaggeration of the knee and ankle jerks on first examination. 
Patellar clonus was elicited at that time. These reflexes gradually improved 
to the point where they were considered but slightly hyperactive. 

Figures 3 and 4 show the results of the examinations of those who were 
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given thiamin by mouth. With the exception of improvement in well-being 

it will be noted that little change occurred during the period of therapy. 
Figure 5 indicates the symptoms and figure 6 the signs of those per- 

nicious anemia patients who acted as controls. This is the group that was 


given normal saline intramuscularly three times per week. At the time of 
the second examination all of these individuals stated that they felt better in 
general, yet on further questioning there was little or no change in any of 
the individual subjective items as shown in the figure. It can also be seen 
that with the exception of patient 17 no objective changes occurred as result 
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of treatment. It is interesting to note that patient 17 showed improvement 
in pain sense, temperature sense and two point discrimination. 

One has to be cautious in drawing conclusions from a study of this kind. 
Attempting to quantitate neurological symptoms and signs is a task that is 
subject to error under the most ideal circumstances. The intelligence and 
cooperation of the patient, as well as the judgment and patience of the phy- 
sician are important factors. The element of disposition and of physical and 
mental fatigue on the part of both patient and examiner as well as the in- 
accuracy of existing procedures of examination come into play. The many 


possible variables are only too familiar to those who have occasion to do 


neurological studies. It is therefore with some reserve that an attempt is 


made to interpret our findings. 
The administration of thiamin intramuscularly seemed to have some 


therapeutic effect in most of the patients who received it. Possibly in a 
larger series of cases, however, the results would not be so favorable. Yet it 
is conceivable that with such treatment the efficiency of undamaged neural 
tissue might become increased or existing reversible peripheral neuritic 
changes might become improved, or as a result of possible improvement of 
the patient’s general health, neural function might become enhanced. 

It is difficult to explain why the giving of thiamin by mouth was not as 
effective as when it was given intramuscularly. Those patients who took 
the medication orally were considered dependable. They were selected with 
this particular point in mind, yet it is possible that they did not give their full 
cooperation. The possibility of improper absorption or poor utilization of 
thiamin as given by mouth must be considered. 


SUMMARY 


1. Our results suggest that the administration of thiamin might have a 
beneficial effect on those residual neural signs and symptoms of pernicious 
anemia that seemed stationary in spite of persistent, intensive anti-pernicious 
anemia therapy. 

2. Our study would indicate that 3,000 international units of thiamin 
intramuscularly three times per week is more effective than 990 interna- 
tional units of thiamin by mouth twice a day. 

3. In those instances in which neurological improvement took place the 
maximal beneficial effect occurred during the first two months of treatment. 
Continued use of thiamin after this period seemed to produce no further 


change. 
4. The many variables that are involved in attempting to quantitate 


neurological symptoms and signs were carefully considered in this study. 


_ We are very grateful to Miss Isabel Howard for her most valuable laboratory as- 
sistance. 
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THE EFFECT OF A VITAMIN B COMPLEX ON THE 
RESIDUAL NEURAL DISTURBANCES OF 
TREATED PERNICIOUS ANEMIA * 


By J. C. ZittHarpt, Binghamton, N. Y., IsaBEL Howarp, and WILLIAM 
P. Murpny, Boston, Massachusetts 


Upon completion of the study of the effect of thiamin on the residual 
neural disturbances of treated pernicious anemia the experiment was repeated 
under the same conditions using a vitamin B complex. <A group of 13 pa- 
tients was used in this work. As with the individuals treated in the afore- 
mentioned study, neurological manifestations were present at the time the 
diagnosis of pernicious anemia was first made. With adequate liver therapy 
there was improvement of the neural disturbances. This improvement had 
tapered off to a more or less stationary level and there remained neural signs 
and symptoms that neither improved nor became aggravated as adequate 
liver treatment was maintained. 

Seven of this group were given 1 c.c. of a vitamin B complex 7 intramus- 
cularly three times per week for three months in addition to continued ade- 
quate liver therapy. Each cubic centimeter of this preparation contained 
thiamin (crystalline B,) 2 mg. or 600 international units, riboflavin (B, ) 
0.3 mg. or 100 Bourquin-Sherman rat growth units, nicotinic acid 10 mg., 
dermatitis factor (B,) 30 “rat day” units, filtrate factors approximately 
30 “ chicken growth” units. The other six patients acted as controls. ‘They 
were given 1 c.c. of normal saline intramuscularly three times per week. 
Again adequate pernicious anemia therapy was maintained in each instance. 

Neurological examinations were carried out in the same manner and at 
the same intervals as described in the previous study. At the end of the 
course of treatment an analysis of the examinations showed that with the 
exception of some improvement in well being the group that received the 
vitamin B complex showed little change in subjective and objective signs 
in comparison with the control group. 

* Received for publication March 30, 1940. 
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THE SYNDROME OF MULTIPLE VITAMIN 
DEFICIENCY * 


By V. P. Sypenstricker, M.D., F.A.C.P., Augusta, Georgia 


Goop nutrition depends not only on the intake of sufficient amounts of 
all the substances required for normal metabolic processes but also on their 
adequate absorption, storage and utilization. In the case of most of the 
vitamins it is probable that optimal intake varies with the demands of the 
body for energy production, repair or growth. The requirements for some 
members of the B group are definitely dependent on the composition of the 
diet and it is likely that there are interrelations or synergistic reactions be- 
tween vitamins which further condition the requirements.” * * * 

The development of avitaminosis is due to the failure or perversion of 
normal biochemical reactions which can be completed only when adequate 
supplies of vitamins are available. The functions of the water soluble and 
fat soluble vitamins seem to be very different. The B group of vitamins 
is necessary for the derivation of energy from carbohydrate and riboflavin 
may also be concerned in the utilization of fat ° and in cellular respiration in 
the absence of haem. Ascorbic acid is thought to be important in various 
oxidation-reduction processes of cells and, in addition, is necessary for the 
formation of the intercellular cement-substance in all tissues. The fat 
soluble vitamins A, D, E and K seem to be requisite for the maintenance and 
repair of certain specialized tissues and the production of various physio- 
logically indispensable substances. The water soluble vitamins as a group 
are rapidly absorbed to the point of saturation or of the limitations of stor- 
age, after which additional amounts ingested are excreted in the urine. It is 
likely that storage is never great because depletion can be brought about 
relatively quickly. The fat soluble group seems to be absorbed slowly but 
stored in considerable amounts so that depletion is seldom acute. An ex- 
ception is vitamin K which is absorbed and utilized quite rapidly in the pres- 
ence of adequate amounts of bile and which can be depleted very quickly 
when bile is absent from the duodenum. 

Ever since the recognition of the classic deficiency diseases it has been 
customary to regard them as specific clinical and etiologic entities though 
variations in the pattern of each one have been noted by innumerable ob- 
servers: When pure synthetic vitamins became available it was found that 
appropriate therapy with a single vitamin usually produced rapid and com- 
plete cure of the major manifestations of each of the avitaminoses but that 


certain other symptoms or signs might persist or grow worse.” ** Often 


* Read at the Boston meeting of the American College of Physicians, April 23, 1941. 
From the University of Georgia School of Medicine and the University Hospital, 
Augusta, Ga. 
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such residual phenomena were referable to known vitamin deficiencies and 
responded to specific treatment, but their presence confirmed the suggestion 
by earlier observers that more than one factor might be concerned in the pro- 
duction of a typical deficiency syndrome.” ** "* Recent observations on the 
effect of deprivation of a single vitamin in normal human subjects main- 
tained on carefully controlled diets have shown that it is quite difficult to 
produce the syndromes of pellagra,’* ** beri-beri and scurvy by 
this means. Such results are not surprising since consideration of the back- 
ground of spontaneous avitaminosis shows that depletion occurs either from 
very prolonged partial deficiency of intake or absorption of many vitamins 
or from great increase in requirements often in the presence of sudden and 
sometimes complete failure of intake or absorption. 

It is traditional and correct to relate the incidence of vitamin deficiency 
to inadequate or unbalanced diet. Wherever endemic avitaminosis occurs, 
whether the prevailing pattern be that of pellagra, ariboflavinosis, beri-beri, 
scurvy or xerophthalmia, it is found that the food habits of the population 
result in the widespread use of excessive amounts of refined carbohydrates, 
suboptimal quantities of fat and quite deficient protein. Along with this 
goes minimal consumption of protective foods. Local custom may be very 
important in determining the clinical manifestations of endemic deficiency. 
The choice of hominy grits or of rice seems to determine the prevalence of 
pellagra or of beri-beri. Where collards replace cabbage as the staple green- 
stuff of the poor, evidences of vitamin A deficiency are distinctly rare.’* 
Similarly deficient diets are often the result of individual choice or of phy- 
sicians’ instructions among persons not influenced by local custom and not 
subject to economic stress ; dietary vagaries and poorly planned regimens for 
the treatment of peptic ulcer, heart disease or nephritis are frequent examples. 
It is obvious that the effect of a high-carbohydrate vitamin-poor diet is two- 
fold: it not only fails to supply adequate amounts of all vitamins but actually 
increases the requirement for the B group. 

The use of an unbalanced diet seldom or never results in acute or solitary 
avitaminosis since no naturally selected combination of foods is apt to be 
completely lacking in a single vitamin. It seems likely that prolonged partial 
deficiency produces functional and organic changes in the digestive tract 
which interfere with the absorption and utilization of the small amounts 
of vitamins available so that eventually a critical level is reached. The acute 
and often apparently uncomplicated manifestations of avitaminosis are apt 
to result from sudden large requirements for vitamins produced by the sub- 
stitution of alcohol for food, maintenance on dextrose or severe febrile 
disease. 

The relation of gastrointestinal disturbances and diseases of the liver 
and bile ducts to vitamin deficiencies has been stressed by many observ- 
ers.°” *"*2 Anorexia resulting from organic disease of any part of the 
digestive tract diminishes food intake and is particularly apt to result in 
poor consumption of meats and vegetables. Present knowledge would in- 
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dicate that gastric achlorhydria interferes with the extraction of the entire 
water-soluble group of vitamins from food and that biliary obstruction with 
lack of bile in the upper bowel prevents adequate absorption of the fat sol- 
uble group. Gastric achlorhydria is common in all the avitaminoses and may 
be a result of chronically deficient diet as well as a factor contributing to 
disease.** Vomiting and diarrhea have long been recognized as causes of 
partial loss of ingested vitamins and edema of the gastrointestinal tract from 
any cause can prevent absorption. Diseases of the liver including fatty in- 
filtration and chronic passive congestion prevent the cleavage of carotene 
into vitamin A, the synthesis of prothrombin in the presence of vitamin K 
and the adequate storage of all the known vitamins. Hepatic disease also may 
interfere with the utilization of thiamin, nicotinic acid and other members of 
the B group by retarding or preventing the formation of their physiologically 
active compounds. It seems quite certain that such intrinsic disorders are 
as unlikely to produce an uncomplicated avitaminosis as is faulty diet. 
Interpretation of the clinical manifestations of a specific vitamin de- 
ficiency is based on evidence which frequently is incomplete. Accurate in- 
formation can be obtained only by maintaining normal human subjects on 
diets so constructed and supplemented as to be deficient only in the substance 
under investigation. This is a formidable and frequently impossible task 
and such experiments are necessarily relatively brief. The effect of partial 
deficiency persisting for years rather than weeks or months cannot be ex- 
pected, nevertheless much important information has been gained by this 
method. Hecht and Mandelbaum* were able to demonstrate that the 
earliest sign of vitamin A deficiency is delay in dark adaptation. Sebrell and 
sutler ** ’* separated the syndrome of ariboflavinosis from pellagra and also 
showed that typical pellagrous dermatitis resulted from nicotinic acid de- 
ficiency. Williams and his collaborators ** ** and Jolliffe and others ** have 
identified certain symptoms and signs of thiamin deficiency and Lund and 
Crandon and Dill” ** were able to prove that some of the manifestations of 
scurvy can be produced by relatively short periods of ascorbic acid depriva- 
tion. Most of the criteria by which we identify specific deficiencies are 
derived from much less certain methods. The usual procedure is to maintain 
patients with frank deficiency disease on a grossly inadequate diet of known 
composition and to add vitamins seriatim, observing the effects of treatment. 
Even less satisfactory is the administration of a single vitamin to persons 
with multiple deficiencies. It is often impossible to evaluate results with 
either regimen because increased food intake from improved appetite may 
follow administration of any of the water soluble vitamins and particularly 
because we know little or nothing of the synergistic action of vitamins. 
Brief consideration of the symptomatology of deficiency disease reveals 
the complexity of clinical pictures which result from deficiency of several 
vitamins usually at different levels of depletion. Weakness, nervous ir- 
ritability, vague malaise, lassitude, muscle pains, anorexia and disturbances 
of gastrointestinal motility have been described as early manifestations of 
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vitamin A deficiency, beri-beri, pellagra, rickets and scurvy. ‘They have been 
shown to occur in uncomplicated experimental thiamin deficiency **** '® and 
probably reflect the metabolic defect of this avitaminosis at an early or 
physiologic stage. Photophobia, irritation of the eyes, blurring of vision, 
rapid visual fatigue, poor vision in dim light and night blindness are well 
recognized symptoms of vitamin A deficiency. Night blindness is specific, 
and delayed dark adaptation has been proved the earliest sign of avitaminosis 
A * but the other symptoms are frequent in pellagra and beri-beri where they 
are due to a complicating riboflavin deficiency. Mental confusion, forgetful- 
ness, confabulation, depression, psychosis and stupor are common in pellagra 
and not infrequent in beri-beri. Often they occur in the absence of any 
physical sign of either disease. [Frequently the rapid cure of such mental 
symptoms with nicotinic acid indicates that they are evidence of disturbed 
nutrition of cerebral neurones resulting from nicotinic acid deficiency.*” * ** 
Nervous and neuro-muscular symptoms very similar to those attributed to 
mild grades of thiamin and nicotinic acid deficiency but responding to neither 
have been relieved promptly by vitamin B,.** *° 

In appraising the presenting physical signs of vitamin deficiency in any 
given case it is necessary to follow rather arbitrary criteria derived from 
clinical as well as experimental observation. Signs generally associated with 
thiamin deficiency are tenderness of nerves and of the calf muscles, hyper- 
reflexia and hyporeflexia, muscular weakness and edema. Later, sensory 
disturbances and actual loss of motor function with or without cardiac mani- 
festations are found. Not infrequently edema and tachycardia followed by 
other signs of heart failure dominate the picture. This is not the place to 
discuss the question of the specificity of all these signs '* *° since no better 
etiology has been offered. The diagnosis of nicotinic acid deficiency requires 
the presence of characteristic symmetrical dermatitis, of glossitis with 
atrophy of the lingual papillae, of lesions of the buccal mucosa or genitalia. 
With these there is almost invariably some part of the picture of mental dis- 
turbance already noted. The syndrome of ariboflavinosis presents cheilosis, 
glossitis, various grades of superficial vascularizing keratitis and seborrheic 
lesions of various sorts. The diagnosis of scurvy is made on the occurrence 
of gingivitis, hemorrhages into the mucous membranes, skin and tissues in 
general and, theoretically, a plasma ascorbic acid level of zero. Vitamin 
A deficiency is recognized by follicular keratosis or xerosis of the skin and 
cornea, delayed dark adaptation and low values for vitamin A and carotinoids 
in the blood. Evidence of lack of vitamin D in the adult is based on radio- 
graphic signs of loss of calcium from the bones and on abnormal phosphatase 
values in the blood. 

It is notable that in clinical experience few patients present all the signs 
attributed to any single avitaminosis but that almost every one when ex- 
amined with care shows those of several. 

Certain patterns are much more common than others and these are mainly 
multiple B group deficiencies. Classical pellagra quite regularly presents the 
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cheilosis and corneal vascularization of ariboflavinosis and the muscle tender- 
ness and reflex disturbances of thiamin deficiency. Less often there is edema 
due neither to protein deficiency, nor actual peripheral neuritis. Patients with 
frank beri-beri of either the wet or dry type seldom fail to show either the skin 
lesions or the glossitis of nicotinic acid deficiency and often there is cheilosis 
and the eye signs of ariboflavinosis. “These combinations are of course to be 
expected from the nature of the etiology of B group deficiency. Rarely in- 
dividuals with one of these syndromes has signs of vitamin A deficiency as 
well. This association is unusual in our locality. An occasional example is 
seen of an apparently acute phase of multiple avitaminosis which has been 
described as common in the tropics *’’ ** but which is rare in this country. 
This syndrome consists of severe ocular lesions and cheilosis similar to those 
of ariboflavinosis; ulcerative and atrophic glossitis, ulcerative dermatitis of 
the genitalia and vesicular dermatitis of the trunk and extremities such as 
are seen in severe nicotinic acid deficiency; follicular keratosis and a neuro- 
pathy of the optic nerve with swelling and congestion and marked dimness 
of vision. Such individuals have been too ill for experimentation but the 
very prompt cure of all lesions except follicular keratosis with large amounts 
of synthetic thiamin, nicotinic acid and riboflavin would seem to indicate that 
lack of these vitamins is the main fault. It is impossible to identify the 
factor responsible for the optic neuropathy with marked impairment of visual 
acuity and contraction of color fields. In our experience scurvy in adult 
patients is frequently associated with glossitis, ocular signs, dermatitis 
or reflex changes characteristic of deficiency of one or another member of 
the B group. What seems of more significance is that we have not seen a 
patient with clinical scurvy who had plasma ascorbic acid below 0.15 milli- 
gram per cent. It is likely that the associated B group and perhaps vitamin 
A deficiency play an important part in the development of scorbutic lesions.*® 

Though absolute proof cannot be presented, both clinical observation and 
therapeutic tests indicate that the presence of signs of any of the avitaminoses 
is indicative of multiple deficiency. In the case of the B group, treatment 
with the single vitamin indicated by predominant signs may result in the 
rapid development of severe manifestations of other deficiencies. In the 
majority of instances signs of multiple deficiency can be found without 
difficulty. 

It is trite but necessary to say that a high protein, high caloric diet con- 
taining adequate amounts of the protective foods is the basis of all treat- 
ment of deficiency disease. The components of such a diet can be varied to 
suit the needs of the given case. Frequently it must be liquid and given in 
small amounts at frequent intervals through an indwelling nasal tube for 
several days. Such a diet should be supplemented with yeast or crude liver 
extracts and relatively huge amounts of the particular vitamin which seems 
to be predominantly lacking. In addition all other available vitamins should 
be given in amounts representing at least four or five times the normal daily 
requirement. In the case of the water-soluble group such massive dosage 
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is seldom required for more than a week though response may sometimes be 
quite slow in patients with beri-beri or very chronic ariboflavinosis. Delayed 
response can be attributed to some intrinsic disturbance which interferes with 
absorption or utilization. When no definite effect is observed after three 
days of intensive therapy by mouth it is advisable to change to a parenteral 
route. Thiamin and riboflavin frequently produce almost immediate effects 
when given intramuscularly or intravenously after failure on peroral admin- 
istration. It may be wise always to give these vitamins by injection to pa- 
tients who are urgently ill. The saving of time and material more than out- 
weighs the increased cost of injectable preparations. 
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GLUCOSE-SULFAPYRIDINE; EXPERIMENTAL AND 
CLINICAL STUDIES * 


By K. ENswortnu, M.D., JAMes LieBMANN, M.D., Merton C. 
LocKHartT, PH.D., and NorMAN PLumMMe_r, M.D., 
New York, N.Y. 


When satisfactory oral therapy with sulfapyridine is impossible, or when 
it is desired rapidly to obtain high blood concentrations of the drug, paren- 
teral administration is necessary. Sodium sulfapyridine may be used for 
this purpose, but may sclerose veins, or cause local necrosis from accidental 
extravasation. In the search for soluble forms of the drug, preparations 
of sulfapyridine in glucose solutions have been made. Blake and Haviland ' 
were able to get 2 grams of sulfapyridine into solution in a liter of fluid 
containing equal parts of 5 per cent glucose in distilled water and physiologi- 
cal saline which had been brought to a boil. By using more concentrated 
solutions of glucose, workers in the Research Division of the Lederle Lab- 
oratories were able to dissolve greater amounts of sulfapyridine, although 
boiling was necessary. It was later discovered that a similar aqueous solu- 
tion of sulfapyridine could be prepared with other aldohexoses or aldo- 
pentoses. Concentrations of from 5 to 30 per cent of sulfapyridine could 
be obtained in from 30 to 50 per cent aldehydic-sugar water solution. In 
this report the properties of glucose sulfapyridine will be described and 
clinical studies with a solution of 10 per cent sulfapyridine in 50 per cent 
glucose will be reported. 

The clear aqueous solution of 10 per cent sulfapyridine in 50 per cent 
glucose varies from a light-yellow to brown in color, contains some uncom- 
bined sulfapyridine, usually in the order of from 5 to 10 per cent of the total 
sulfapyridine content and some uncombined glucose, but about 90 per cent 
of the total sulfapyridine is in the form of a complex, believed to be a 
Schiff’s base.t On hydrolysis of this complex, by dilution, acidification or 
heating of the diluted complex, free sulfapyridine is obtained. 

* Received for publication December 10, 1940. 

From the First (Columbia) and Second (Cornell) Medical Divisions, Bellevue Hos- 
pital, the Departments of Medicine of the College of Physicians and Surgeons, Columbia 


University and Cornell University Medical College. 
The chemical and animal studies were done at the Lederle Laboratories (Dr. Lockhart). 


The clinical studies were conducted under a grant of the Josiah Macy, Jr. Foundation. 
+ A Schiff’s base may be designated as the reaction product of an aldehyde with an amino 
group to form anils. 
N N 
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GLUCOSE-SULFAPYRIDINE 


METHOD or ASSAY 


The method of determination of free sulfapyridine and total sulfapyri- 
dine throughout this report is that of Marshall and Bratton.* However, 
some precautions were necessary because of the tendency of the glucose 
sulfapyridine complex to hydrolyze rapidly on acidification. For the analy- 
sis of free sulfapyridine in glucose-sulfapyridine, the procedure must be done 
immediately after the bleeding or the blood sample must be kept in the chill 
room until analyzed. The determination in the trichloracetic acid filtrates 
must be done immediately after the precipitation and filtration are complete. 
If allowed to stand for any length of time, the acid medium is optimal for 
liberation of free sulfapyridine from the glucose-sulfapyridine complex. If 
the determinations are done at once, time and temperature will not have been 
able to play any role or to affect hydrolysis. The value obtained for free 
sulfapyridine, in this technic, will be the free sulfapyridine present in the 
blood stream when the sample was taken. ‘The total sulfapyridine value 
obtained will consist of free sulfapyridine, complex sulfapyridine (glucose- 
anil) and acetylated sulfapyridine. 


ANIMAL EXPERIMENTS 


In order to determine the comparative therapeutic effect of glucose sulfa- 
pyridine and ordinary sulfapyridine, mouse protection studies were under- 


taken. Ina series of tests involving the oral use of glucose sulfapyridine in 
35 mice, and of equal amounts of a sulfapyridine suspension (with a small 
amount of gum acacia added to maintain a homologous mixture) in 35 other 
mice, no essential difference in toxicity or survival rates between the two 
drugs was noted. In the animals which died toxicity due to drug was dif- 
ferentiated from pneumonia by the presence of hematuria in the animal when 
alive, and the absence of pneumococci in the heart’s blood when autopsied. 
In these experiments, the therapeutic dose of glucose sulfapyridine was so 
near the toxic dose that the therapeutic effect was masked. With a dose of 
2 gm. per kilo per day of either drug, protection against 200 M.F.D. of 
virulent Type II pneumococci is approximately 70 per cent. 

The relative absorption of equal amounts of sulfapyridine and of the 
sulfapyridine suspension given orally was studied in a group of 12 rabbits. 
When fed either 100 mg. or 300 mg. per kg. body weight of these drugs, the 
rabbits which received the glucose sulfapyridine showed the higher blood 
levels ; this difference was more marked with the larger of the two doses used. 
The rapidity of absorption was about the same. These results are at va- 
riance with those obtained with patients treated with equal amounts of the 
two drugs. It was found that gum acacia did not influence the rate of 
absorption in the sulfapyridine suspension, and when absorption and pro- 
tection tests were done on a group of 24 rats, results similar to those obtained 


with rabbits were observed. 
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HuMAN ABSORPTION OF GLUCOSE-SULFAPYRIDINE 


The absorption of glucose-sulfapyridine (10 per cent sulfapyridine in 50 
per cent glucose) when administered to humans orally, intravenously, and by 
rectum has been studied. Frequent blood samples were taken from selected 
patients who received the drug by the various routes, and daily specimens 
were obtained from nearly all of the 130 patients with pneumonia who were 
treated with glucose-sulfapyridine by mouth. ‘These oral results are to be 
compared with those obtained when sulfapyridine tablets are administered. 


FREE 
SULFAPYRI DINE 


11-MG.% 


DOSAGE: 20 ML. 10% SOLUTION OF SULFAPYRIDINE IN 50% GLUCOSE 
FOLLOWED BY IO ML.Q 4 HOURS 


Fic. 1. Blood levels of free sulfapyridine after oral administration of 
glucose sulfapyridine. 


Oral Administration. When glucose-sulfapyridine is given by mouth 
in the dosage of 2 gm. (20 c.c. of solution) followed by 1 gm. every 4 hours, 
the blood sulfapyridine content rises slowly but steadily for about 24 hours 
(figure 1). After this the absorption curve tends to level off, although as 
this dosage is continued, the content increases somewhat over the next 24 
or 48 hours in many patients. These findings confirm those of Finland and 
his associates.* * 

When sulfapyridine tablets are administered in the same dosage, the 
blood sulfapyridine content rises more rapidly, and the absorption curve tends 
to level off after about 12 hours; increases after this time come more slowly. 
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The average maximum blood sulfapyridine level obtained by the oral 
administration of these two compounds is about the same; the difference lies 
in the speed of their attainment. 

In experiments concerning the anti-pneumococcal power of blood of pa- 
tients receiving glucose-sulfapyridine by mouth, Finland and his associates 
have found that the bacteriostatic and bactericidal power of such blood is 
equivalent, level for level, to blood of patients receiving the ordinary sulfa- 
pyridine tablets. 


GLUCOSE SULFAPYRIDINE 
20 ML. 10% SOL. (SUBJ. B) 
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HOURS AFTER INTRAVENOUS ADMINISTRATION 


Fic. 2. Blood levels of free and total sulfapyridine after intravenous administration of glucose 
sulfapyridine compared with sodium sulfapyridine. 


Intravenous Administration. The production of a soluble form of sulfa- 
pyridine which is not highly alkaline (as is sodium sulfapyridine, whose pH 
is about 11), led to the hope that the new preparation would be suitable and 
safe for parenteral use when indicated. Preliminary studies were first made 
regarding the blood levels which might be obtained after intravenous in- 
jection before using the drug by this route in pneumonia patients. 

Twenty c.c. of the undiluted glucose-sulfapyridine preparation were ad- 
ministered slowly (2 to 3 ¢.c. per minute) to six selected patients on the medi- 
cal wards. Patients with known kidney damage were not used, since ex- 
cretion of sulfapyridine may be delayed in such patients. Frequent blood 
samples were taken for study. 

The blood sulfapyridine content naturally rose quite rapidly (figure 2). 
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Three to five minutes after the completion of the injection, the total sulfa- 
pyridine content of the blood varied from 8 to 12 mg. per cent. The free 
sulfapyridine content at this time was low, however, varying from 1 to 2 
mg. per cent. This shows that the glucose-sulfapyridine is not hydrolysed 
to free sulfapyridine in the blood stream. The level of both free and total 
sulfapyridine fell rapidly after injection, and at the end of four hours only 
traces of free drug and 1 to 2 mg. per cent of “ total ’’ drug remain in the 
blood stream. This rapid fall is due to the fact that the injected drug is 
excreted rapidly in the urine. 

Finland and his associates * have reported similar findings when glucose- 
sulfapyridine is injected by vein in a more dilute solution. Their results dif- 
fer from ours, however, in the comparative amounts of free and total drug 
recovered from the blood stream, the free drug apparently accounting for 
about 50 per cent of the total in their experiments and only 15 to 20 per cent 
in ours. This difference may be due to differences in method and time of 
assay. After intravenous administration of the glucose-sulfapyridine com- 
pound, three derivatives are found in the blood. These are (1) free sulfa- 
pyridine (since about 10 per cent of the material before administration is in 
the free form), (2) the glucose-anil, and (3) acetylated sulfapyridine. 
With the modification of Marshall’s method which we use, the latter two 
compounds are indistinguishable under the ordinary conditions under which 
the estimations were carried out. The value for free sulfapyridine, on the 
other hand, seems to be readily estimated separately. Finland and his asso- 
ciates believe, however, that the free sulfapyridine and the glucose-anil test 
as one and the same drug under conditions prevailing in their laboratory. 
This probably accounts for the difference in comparative amounts of free 
and “ total” drug which are obtained in the two laboratories. From a prac- 
tical point of view our results are in agreement as to the fact that the blood 
level falls too rapidly after intravenous administration of glucose-sulfa- 
pyridine to make this route of injection of value. In addition, Finland's 
group has shown that the blood of patients who receive the glucose-sulfa- 
pyridine intravenously does not have anti-pneumococcal power.” 

Administration by Rectum. Four patients were given cleansing enemas 
followed by retention enemas of glucose-sulfapyridine in 200 to 300 c.c. of 
tap water. Two patients were given 20 c.c. of the compound, one patient 
30 c.c. and one patient 40 c.c. The tap was well retained in each case. 
Blood specimens were obtained 45 minutes after administration of the drug 
and again 24 hours later. The blood showed only traces of free drug and 
values of “total” drug ranging from traces to 0.8 mg. per cent; the latter 
figure was obtained when 40 c.c. of the compound were administered. 


CLINICAL RESULTS 


Since October 1938 a study of the chemotherapy of pneumonia has been 
in progress at Bellevue Hospital. Glucose-sulfapyridine has been one of the 


t 
i 
d 
a 
b: 


he 


GLUCOSE-SULFA PYRIDINE 57 
chemotherapeutic agents under investigation. Although it soon became evi- 
dent that this preparation would not be useful for intravenous injection, it 
was decided to ascertain its possible value as an oral medicament. While it 
is possible to crush sulfapyridine tablets and suspend them in milk or water, 
in our experience a goodly amount of the drug was likely to remain in the 
bottom of the medicine glass. <A soluble non-irritant preparation, such as 
glucose-sulfapyridine would obviate this difficulty. 

During the period of investigation, 130 cases of pneumonia have been 
treated with glucose-sulfapyridine orally. Certain wards were set aside and 
all pneumonia patients entering these wards were treated with this prepara- 
tion. The cases which form the material of this clinical report were, there- 
fore, unselected. No case was included which had not either frank physical 
or roentgen-ray evidence of pneumonia. 

On admission of each case, a blood culture was taken before treatment 
and subsequent cultures were done, if fever persisted. Treatment with 
sulfapyridine was started as soon as the clinical diagnosis had been made and 
blood and sputum collected for bacteriological examination. In each case 
the sputum was typed as soon as feasible, directly if possible, and in each case 
mouse typing was also done. 

Thirty-two of the 130 cases received serum. The serum treated cases 
were not selected because of failure to respond to sulfapyridine, but because 
they were part of a larger alternated series of cases that,° on rotation by type, 
were due to receive serum plus sulfapyridine rather than sulfapyridine alone. 
Some cases due to receive serum in the alternated series did not receive it 
because recovery on sulfapyridine alone was obvious by the time a typing was 
obtained. Four cases of probable pneumococcus endocarditis (three of 
whom had had good initial responses to glucose-sulfapyridine) received, 
without effect, sodium sulfapyridine later during their course, and five other 
cases received initial doses of 1 to 2 gm. of sodium sulfapyridine. Sixty-five 
cases were under 50 years of age and 65 were 50 or over. 


RESULTS 


The results in terms of mortality are shown in table 1. It will be seen that 
there were 127 cases of pneumococcus pneumonia and three cases of Fried- 
lander’s pneumonia. In the pneumococcus pneumonias there were 18 deaths 
with a gross mortality of 14 per cent. If six cases in which death occurred 
in less than 24 hours after admission are excluded the mortality is 9.9 per 
cent. 

If the group of bacteremics is analyzed separately the results are 12 
deaths (55 per cent) in the 22 bacteremic cases. If three 24 hour deaths 
are excluded, there were 9 deaths in 19 cases (47 per cent). 

There were two cases of Type B Friedlinder’s pneumonia, one of them 
bacteremic. Both recovered from their pneumonia, but one who had had 
edema and ascites on admission died afebrile three months after admission of 
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TABLE | 
Distribution of Cases and Mortality Rates by Types 


Non-Bacteremic Bacteremic Total 
Type Cases Deaths Cases Deaths Cases Deaths 
Pneumococcus Cases 
I 15 1 4 1 19 2 
IT 15 1 4 3 19 4 
III 9 1 3 F 12 3 
IV 5 0 0 0 5 0 
V 9 0 1 0 10 0 
VI 1 0 0 0 1 0 
VII 16 2 3 2 19 4 
VIII 10 0 2 0 12 0 
xX 3 0 0 0 3 0 
XI 2 1 0 0 2 1 
XII 1 0 0 0 1 0 
XIII 1 0 0 0 1 0 
XIV 0 0 1 1 1 1 
XV 2 0 0 0 2 0 
XVII 2 0 0 0 2 0 
XVIII 0 0 1 1 1 1 
XIX 5 0 1 1 6 1 
XX 0 0 1 1 1 1 
XXI 1 0 0 0 l 0 
XXIV 2 0 0 0 2 0 
XXV 1 0 0 0 1 0 
XXIX 3 0 1 0 4 0 
XXXII 2 0 0 0 2 0 
Totals 105 6 (5.7%) 22 12 (55.%) 127 18 (14.°%) 
Excluding 
24 hr. deaths 102 3 (2.9%) 19 9 (47.%) 121 12 ( 9.9%) 
Friedlander Cases 
A 1 1 0 0 1 1 
B 1 0 1 1 2 1 


cirrhosis of the liver. One case of Type A Friedlander’s pneumonia (non- 
bacteremic) died one week after admission. 

Complications. There were four cases of probable pneumococcus endo- 
carditis with persistent bacteremia and development of cardiac murmurs (un- 
fortunately none with autopsy) ; three of meningitis (one with recovery) ; 
two of grossly purulent empyema with recovery without thoracotomy on 
needle aspiration only ; three of serous effusion who recovered with aspiration 
only ; and two cases of otitis media. 


DIscUSSION 


We have noted only slight differences in the clinical effect of glucose- 
sulfapyridine and sulfapyridine tablets in the oral chemotherapy of pneu- 
monia. The gross mortality rate of 14 per cent in these glucose-sulfapyri- 
dine treated pneumonias is about identical with the mortality rate (15 per 
cent) of a similar series of sulfapyridine treated cases reported from Bellevue 
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Hospital by our group. However, the results in the bacteremic cases are not 
as good. In the sulfapyridine series there were 35 bacteremic cases, of 
whom 12 died (34.3 per cent) ; excluding 24 hour deaths there were only 8 
deaths (25.8 per cent). While the total number of bacteremic cases in each 
series is not large, the fact remains that the mortality rate with glucose- 
sulfapyridine was much higher (55 per cent for all cases, 47 per cent if 24 
hour deaths are excluded). Since it is of course not possible to determine 
immediately which cases are bacteremic, the glucose-sulfapyridine, while ap- 
parently adequate for most non-bacteremic cases, is not to be recommended 


©=GLUCOSE SULFAPYRIDINE (12 CASES) 


%=SULFAPYRIDINE (12 CASES) 


6 20 24 28 32 % 40 44 48 S52 56 60 64 
HOURS AFTER INITIAL DOSE 


Fic. 3. Average temperature curves. 


aS a preparation for routine use in pneumonia. It is likely that prompt 
establishment of “ adequate” blood levels (just what constitutes adequate 
levels is still not decided) is necessary in order to save the largest possible 
number of the seriously ill patients. 

The effect on the temperature curve is essentially the same as can be seen 
from figure 3, which shows composite temperature curves of 12 cases (six 
Type I and six Type VII) treated with glucose-sulfapyridine, and 12 cases 
of the same types treated with sulfapyridine tablets in the same hourly dos- 
age. These cases were the first six in each Type I and Type VII group who 
fell by lot into the “ drug only ” series for treatment by the respective agent. 

There was only one case of granulocytopenia (with recovery), two mild 
secondary anemias, one case of gross hematuria and renal colic, and two cases 
of psychosis (which cleared when the drug was discontinued), and one case 
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of cyanosis ascribable to sulfapyridine. Nausea and vomiting seemed to be 
less frequent with glucose-sulfapyridine than with plain sulfapyridine tablets. 
Of the 130 cases 49 (38 per cent) had either nausea or nausea and vomiting. 
Of these 49, nine had nausea only, and of the 40 who had vomiting, this was 
classified as severe in seven, moderate in 24, and slight in nine cases. This 
figure of 38 per cent is significantly lower than the 52 per cent of nausea and 
vomiting in the series of sulfapyridine treated cases previously reported. 
We attribute this lowered incidence of nausea and vomiting to the slower 
rise of the absorption curve of glucose-sulfapyridine. 

It is interesting to note that not only did we not infrequently see dramatic 
and critical falls in temperature with blood levels of less than 4 mg. per cent, 
but also the composite temperature curve is essentially the same as that of 
tablet treated cases with a more rapid rise of blood sulfapyridine. 


CONCLUSIONS 


1. A concentrated (10 per cent) solution of sulfapyridine has been pre- 
pared in combination with glucose, yielding what is believed to be a glucose- 
anil. 

2. When this solution is administered orally to rats and rabbits, a higher 
blood level of both free and “ total” sulfapyridine is obtained than with an 
equal amount of free sulfapyridine in suspension. 

3. When 2 gm. per kilo per day of either glucose-sulfapyridine or sulfa- 
pyridine suspension are fed to mice, protection against 200 M.F.D. of 
virulent Type II pneumococci is approximately 70 per cent. 

4. Oral administration to humans results in a delayed absorption into 
the blood stream, the blood curve level rising slowly for about 24 hours and 
then tending to level off. The relative percentage of free and total sulfa- 
pyridine in the blood stream is in the same general range obtained when 
ordinary sulfapyridine is given. With the latter drug absorption is more 
rapid. 

5. Intravenous administration to humans of 20 c.c. of the glucose-sulfa- 
pyridine solution results in an immediate high level of “ total” sulfapyridine 
but a low level (1 to 2 mg. per cent) of the free drug. Both of these levels 
fall very rapidly. 

6. Rectal administration to humans of glucose-sulfapyridine is followed 
by very little absorption. 

7. Only slight differences in the clinical effects of glucose-sulfapyridine 
and sulfapyridine tablets have been noted, and the gross mortality in the two 
groups is about the same. In the bacteremic cases, however, there is a dis- 
tinctly higher fatality rate in the glucose-sulfapyridine group. Since it is 
not possible immediately to determine which patients have bacteremia, glu- 
cose-sulfapyridine is not recommended as a preparation for routine use in 
pneumonia. 


Mr. Frank B. Ablondi performed many of the animal experiments and chemical 
determinations. 
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DEATHS 


Total 
Drug Units 
Name Age Type Gm. Serum Remarks 


W. P. 54 I 145 0 Diabetes mellitus. Bacteremia on admission and 
persistently from 3rd week until death from pneu- 
mococcus endocarditis on 56th day. No response 
to either sodium sulfapyridine or sulfathiazole. 


“a B. 60 _ I 4 0 24-hour non-bacteremic death. 


PP. 55 Il 6 330000 4 gm. glucose-sulfapyridine and 2 gm. sodium sulfa- 
pyridine I.V. Died 13} hours after admission. 


J. F. 60 II 42 170000 Bacteremia 500 colonies per c.c. on admission. 
Temporary sterilization of blood stream but recur- 
rence of bacteremia persisting in spite of sodium 
sulfapyridine by mouth and by vein. Died of 
pneumococcus endocarditis and meningitis 3 weeks 
after admission. 


1s $7 II 18 0 Overwhelming bacteremia with innumerable col- 
onies. Died 4th day. 


Rw. 39 II 31 0 Bacteremia 58 and 89 colonies per c.c. Blood 
stream never sterilized in spite of levels of 4 to 9 
mg. % (also received sodium sulfapyridine). Prob- 
able endocarditis. Died 6th hospital day. 


eB 70 III 5 0 Admitted late in disease. Bacteremia. 18-hour 
death. 


64 Ill 32 360000 Bacteremia 22 colonies per c.c. Arteriosclerotic 
heart disease with decompensation on admission, 
Died 6th hospital day with normal temperature. 


J.B. 62 ii 12 0 No response to drug in spite of good levels. At 
autopsy showed consolidation of RLL, LLL, and 
partial consolidation of RUL and LUL. 


re 46 VII 48 0 Bacteremia 7 and 17 colonies per c.c. Sterile at 
96 hours but recurrence and persistence of bac- 
teremia after 11th day in spite of glucose and sodium 
sulfapyridine. Developed aortic diastolic murmur 
and died one month after admission of pneumo- 
coccus endocarditis. 


§2 VII 24 0 Myeloblastic leukemia with 530,000 W.B.C. and 
97% myeloblasts on admission. Consolidation 
RUL, RLL, LLL. Died on 3rd hospital day. 


wk Vil 8 400000 Four day history of pneumonia beginning during 
alcoholic bout. Jaundiced on admission with con- 
solidation of 3 lobes. Bacteremia 100 and 150 
colonies per c.c. Died 45 hours after admission, 
Autopsy. 


W.P. 33 Vil 2 0 Admitted 6th day of disease, moribund, in pul- 
monary edema. Died 8} hours after admission. 


5,0. 66 XI 34 120000 Admitted in diabetic acidosis which was easily con- 
trolled. Initial good response but relapsed on 5th 
hospital day and died on 10th day. 


H.B. 65 XIV 4 0 Bacteremia 121 and 75 colonies per c.c. Died 
183 hours after admission. 


W.P. 54 XVIII 26 0 Elderly hypertensive admitted on 6th day of disease 
with bacteremia, 150 colonies per c.c._ Blood cul- 
tures persistently positive. Died with meningitis 
on 6th hospital day. 
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DEATHS—Continued 


Total 
Drug Units 
Name Age Type Gm. Serum Remarks 
67 XIX 0 Two previous admissions for arteriosclerotic heart 
disease with decompensation. Admitted in frank 


failure, with bacteremia 30 and 34 colonies per c.c. 
Died 16 hours. 


A. A. 54 XX 18 200000 Bacteremia with innumerable colonies on admission. 
Subsequent blood cultures sterile but no tempera- 
ture response. Died 4th hospital day. Autopsy: 
Confluent lobular pneumonia entire right lung. 
Empyema, right. Arteriosclerotic heart disease 
with decompensation. 


F.F. 74 Fried.A. 50 Type XXI in sputum. Friedlander Group A 
empyema. 

J. M. 41 Fried.B. 60 0 Angiomata of face and thorax and history of pan- 
creatitis 10 years previously. Consolidation RUL 


and. bacteremia. Developed lung abscess one 
month after admission which healed by time of 
death, 2 months later. Jaundice present on 7th 
hospital day; edema and ascites on 13th _hos- 
pitalday. Repeated paracentesis. Afebrile death, 
probably from cirrhosis of the liver. 
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A SYNDROME OF UPPER ESOPHAGEAL STENOSIS 


By Mortimer R. Camiet, M.D., and Leo Loewe, M.D., 
Brooklyn, New York 


STARVATION overshadows the many other sequelae of esophageal stenosis. 
Pulmonary complications, for instance, unless of calamitous proportion, are 
often overlooked or misinterpreted. Attention is usually directed to the 
more dramatic accidents such as perforation into the trachea. The more 
frequent complications are either insufficiently emphasized or not widely 
appreciated. With certain types of esophageal stenosis these may occur 
with such constancy as to become part of the clinical syndrome. 

This report concerns itself with the syndrome of aspiration of ingesta 
into the air passages due to esophageal stenosis. Following a review of our 
clinical material we felt the need for further elucidation of the sympto- 
matology and the mechanism of the clinical picture. A plausible anatomical 
and physiological explanation is offered to explain the succession of events. 

A brief review of the literature corroborated our impression that the 
origin of the pulmonary complications has received relatively little attention. 
McCrae * stated that dyspnea could be a prominent feature of carcinoma of 
the esophagus, even before dysphagia, if either or both of the recurrent laryn- 
geal nerves become involved. Jackson, Tucker, and Clerf * found that cough 
may be brought on by an overflow of food and secretion from the esophagus 
into the larynx. Likewise, esophageal paralysis seriously interferes with 
swallowing. The pyriform sinuses fill and overflow into the larynx 
(Chevalier Jackson sign of esophageal stenosis). Jackson and Jackson * 
were so impressed with the frequent oversight of the esophageal origin of 
pulmonary symptoms that they discussed, in a separate communication, the 
many ways in which this can occur. They cite aspiration of ingesta as a 
cause. They have had the experience that any stenosing lesion, by causing 
an overflow of the esophageal contents, may result in contamination of the 
tracheo-bronchial system. They have observed overflow with the following 
esophageal lesions: congenital stenosis, foreign bodies, syphilis, aneurysm, 
cardiospasm, and benign and malignant new growths. Recurrent laryngeal 
nerve involvement is also listed as a cause for aspiration. They do not men- 
tion having actually seen the overflow during a fluoroscopic examination, but 
have come to their conclusion from highly presumptive evidence. Vinson 
and Kimmelsteil ° believe that regurgitation of mucus is inevitable in any 
case of complete obstruction of the esophagus. When this occurs at night, 
it is associated with aspiration and may lead to chronic bronchiectasis. They 
have noted aspiration as a complication of cardiospasm. Vinson ° believes 

* Received for publication July 5, 1940. 

From the Brooklyn Cancer Institute, Brooklyn, New York; Division of Cancer, Maurice 


Lenz, M.D., director ; Department of Hospitals, New York City. 
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that every esophageal history should include inquiry concerning regurgita- 
tion, and whether or not this is associated with strangling as a result of as- 
piration into the air passages. He believes that aspiration may take place 
from any esophageal stenosis. However, he states ‘ that “ respiratory symp- 
toms are less frequent in carcinomatous obstruction than in that from other 
esophageal lesions, unless the growth has penetrated the wall of the trachea 
or a bronchus with formation of a fistula.” This last is at variance with our 
experience. 

L Mathews and Schnabel * investigated 108 autopsied cases of carcinoma 
of the esophagus. ~ Eighty-six were of the stenosing variety; 22 of the non- 
stenosing type. Every lesion in the uppermost third of the esophagus was of 
the stenosing type. The part pneumonia played in the termination of life in 
the stenosing group assumed great importance, 67 per cent of this series 
dying from this immediate cause. The authors believe that at least some of 
the pneumonias were due to the aspiration of food. Keefer *® described 17 
cases of esophageal carcinoma accompanied by serious pulmonary compli- 
cations. Twelve of these were caused by perforation of the cancer; only 
one by aspiration of ingesta into the tracheobronchial tree. He states there- 
fore, that the majority of such pulmonary complications are usually the result 
of perforation into the trachea, bronchi, mediastinum, lung, or pleura. 


However, since he presents a highly selected group of cases, most of which ¢ 
perforated, we cannot conclude that in an unselected series this would be the | 
usual mechanism of pulmonary involvement. Rastelli*® described an in- € 


teresting case of malignant stenosis at the upper end of the esophagus. His 

patient complained of hoarseness, cough, and dysphagia. He was emaciated, 

and had rales and dullness at both lung bases. The fingers were clubbed. c 

Roentgen-ray examination of the lungs disclosed areas of increased density 

in the right middle and lower, and in the left lower lobes of the lung. The 
diagnosis was bronchopneumonia. On fluoroscopic study of the esophagus 

the barium was held up at the site of the lesion and then spilled over the top 


of the esophagus into the larynx and tracheo-bronchial tree. The right re- - 
current laryngeal nerve was involved causing a fixed right vocal cord. He _. 
believed that since the cords could not approximate in the midline, the in- “ 
gesta had an unimpeded passage into the lung, thereby causing aspiration am 
pneumonia. 
Jousseaume ™ classifies the respiratory symptoms as laryngotracheal or of 
pulmonary in origin. He agrees with Collet, whom he quotes, in stressing - 
the frequent involvement of the recurrent laryngeal nerve as a factor in the 
production of respiratory symptoms such as hoarseness, aphonia, or stridor. ies 
He also states that bulging or fistula into the tracheo-bronchial tree may be a 
responsible for these symptoms. However, he does not mention aspiration - 
as a prominent cause of respiratory complaints. fr 


In contradistinction to Jousseaume, Collet, and others who believe that 
the recurrent laryngeal nerve involvement is frequent with carcinoma of the 
esophagus, Vinson ** in discussing his studies of 1,000 cases of esophageal 
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malignancy, cites only 17 instances of paralysis of one or both cords. ‘These 
cases were seen in a large clinic between 1923 and 1933 and it is possible that 
since the involvement was not suspected, it was not sought for in each case. 
In a later discussion * the same author aptly warns that hoarseness associated 
with difficulty in swallowing, should suggest an esophageal lesion of malign- 
ant type. 

The 30 cases which comprise this study were culled from the files of the 
Brooklyn Cancer Institute. However, the diagnosis of carcinoma could not 
be verified in each instance. Common to all was obstruction in varying 
degree of some part of the esophagus. Roentgen-ray and fluoroscopic ex- 
aminations * of the esophagus were performed in every case. Wherever 
possible esophagoscopy f and roentgen-ray of the chest were also done. 
Cursory correlation of the pulmonary complications with the esophageal 
lesions led us to believe that the incidence of lung affections was greatest 
when the esophagus was involved in its uppermost third. The cases were 
then arbitrarily classified as to their location in the upper third or lower two- 
thirds of the esophagus. Thereafter the cases were unselected, being entered 
on the chart in sequence according to the patient’s date of application to the 
clinic. 

We then studied the age and sex of the patient; the type and duration of 
complaint ; the roentgen-ray and fluoroscopic findings in the esophagus; the 
presence of aspiration into the tracheo-bronchial tree; the condition of the 
esophagus as seen by esophagoscopy ; the location of the lesion; the presence 
or absence of vocal cord paralysis; whenever possible, the pathology of the 
lesion; the roentgen-ray and clinical findings in the chest; the presence of 
clubbing of the fingers; and finally, the course and outcome of the disease. 


ANALYSIS OF THE LESIONS WHICH INVOLVED THE UPPERMOST THIRD 
OF THE EsopHaGcus (CHART 1) 


Thirteen cases, or 43.3 per cent of the total, showed involvement of the 
uppermost third of the esophagus. In two instances (cases 3 and 5) this 
involvement was secondary to lesions proximal to it. The sex incidence was 
as expected, there being only one female in the group. The average age 
was 58 plus years. The most common complaint was inability to swallow 
properly ; but cough, hoarseness, vomiting, pain, and cervical mass were also 
observed. The average duration of complaints before a physician was con- 
sulted was approximately five and a half months. 

Radiographic studies of the esophagus showed it to be involved primarily 
or secondarily in every case. Fluoroscopic examination with barium gave 
extremely important information. The degree of difficulty in swallowing 
could be visualized. More significant, the actual welling over of barium 
from the esophagus into the trachea could be demonstrated. This was ob- 


* We wish to thank Dr. S. W. Westing, roentgenologist, for his helpful coOperation. 
7 Likewise, we thank Dr. M. E. Myerson and Dr. Jas. Schmidt on whose services the 
tsophagoscopies were done. 
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served during the first examination in eight of the thirteen cases. A sub- 
sequent examination in case 6 likewise demonstrated it. Thus in nine of 
the thirteen cases (69.2 per cent) barium was seen to spill over into the 
tracheo-bronchial tree. In an additional two cases (9 and 10) barium 
entered the air passages via fistulae (15.4 per cent). In the remaining two 
cases (5 and 8), aspiration could not be demonstrated during the single 
fluoroscopic examination which was done. However, patient 5 later de- 
veloped marked swallowing difficulty and the clinical opinion as to cause 
of death was aspiration bronchopneumonia. Case 8 likewise, probably died 
of aspiration bronchopneumonia. It is felt that if follow-up examinations 
were done, aspiration might have been seen in every case. With some 
variations in each patient, the exhibition of aspiration.was quite similar. 
There would be several forceful efforts at swallowing during which the 
barium would descend to the obstruction and then fill the proximal dilated 
portion of the esophagus. With continued swallowing efforts a variable 
amount of coughing would follow and then barium could be noted spilling 
over into the tracheo-bronchial tree. A trickle of barium could then be seen 
in the air passages. This could also be visualized on the radiographic films. 
In two of the nine cases fluoroscopy indicated severe swallowing difficulty 
but it was not until the films were read that barium could be detected in the 
tracheo-bronchial system. 

Esophagoscopy showed the pathological process to be at or near the 
cricopharyngeus in each instance. Biopsy, when obtained, did not in- 
variably prove the lesion malignant. Cases 3 and 5 had lesions in the pyri- 
form sinus which interfered with esophageal funetion. In every patient the 
mechanism of swallowing was compromised. 

Extremely significant was the condition of the vocal cords. Their status 
was noted in 12 of the 13 cases. Eleven of these 12 patients (91.6 per cent) 
had either one or both cords involved. No paralysis was present in patient 5 
whose lesion lay in the pyriform sinus with the esophagus only secondarily 
affected. Patient 1 whose cords were not examined at the time of his illness, 
has since been examined. The cords showed good function. Malignancy 
was never proved in this case. 

The pulmonary findings were closely associated with the phenomena of 
aspiration. Roentgen-ray or physical examination indicated the presence 
of bronchopneumonia in every case but the first (92.3 per cent). Repeated 
interval examinations were necessary because the pneumonic process did not 
become intense until late in the illness, presumably following massive or re- 
peated aspiration. Spilling over from the esophagus into the air passages 
accounted for the observed pathologic process in every case but two, where 
esophago-tracheal fistula due to the malignancy explained it. That a low 
grade pneumonic process could take place due to aspiration, without roentgen- 
ray or physical confirmation was seemingly demonstrated in case 1. Aspira- 
tion was noted on fluoroscopy and roentgen-ray, yet no mediastinal, pleural 
or pulmonary pathologic process could be detected on roentgen-ray or clinical 
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study. However, had not his lesion been quickly relieved he probably would 
have gone on to develop the more advanced clinical picture. The presence 
of clubbed fingers in this patient, with no other apparent cause for their ap- 
pearance, likewise seems to speak for a low grade, possibly long standing, 
pulmonary process. 

The presence of clubbed fingers in more than a third of the cases (38.5 
per cent) is an additional finding of interest and significance. The patients 
presented none of the usual causes for clubbing and we were hard pressed to 
explain its presence until the phenomena of aspiration were noted. We 
could then rationalize it on the basis of a low grade, chronic, pulmonary 
infection caused by repeated small aspirations. In every case which showed 
clubbing, except case 5, we were able to demonstrate aspiration. Only one 
examination was done on this patient who later developed marked swallowing 
difficulty. It is felt that repeated examinations would possibly have revealed 
it. Another patient (6) showed no aspiration during one examination, but 
demonstrated it during a second study. Those cases which showed aspira- 
tion, but no clubbing, possibly ran too acute a course to allow of its develop- 
ment. 

Twelve of the 13 patients died. They all died of aspiration broncho- 
pneumonia. Patient 1 on whom a diagnosis of malignancy was never 
proved, is alive. He has no swallowing difficulty at present. His chest is 
clear, but he still has markedly clubbed fingers. Repeated examinations have 
revealed no other condition which might have been responsible for their 
formation. 


ANALYSIS OF LESIONS WHICH INVOLVED THE LOWER Two-THIRDS OF THE 
EsopHaGus (CHART 2) 


Seventeen cases, or 56.7 per cent of the total, fell into this group. Three 
of the patients were females. The average age was 65 plus years. The 
most common symptom was difficulty in swallowing, although substernal 
distress, expectoration, cough, and choking were noted. The patients waited 
an average of five months before seeking medical aid. 

Roentgen-ray examination showed the esophagus to be affected in every 
case. Fluoroscopic observations, however, differed greatly from those found 
in the first group. The consistent interference with swallowing was not ob- 
served. In the two patients (17 and 18) who did have great difficulty, as- 
piration was demonstrated. In patient 17 barium spilled over from the 
esophagus into the trachea; in 18 a fistula was found. Thus in this group we 
could demonstrate overflow aspiration in only one case (5.9 per cent) and 
fistula in only one (5.9 per cent). The other 15 patients (88.2 per cent) 
showed no barium in the air passages. Aspiration may have been present, 
but was undetected in patient 27 who had bronchiectasis and later con- 
solidation of the right lung as well as clubbed fingers; patient 29 had an 
abscess in the right lower lobe which likewise may have been due to aspira- 
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tion. The complaint of dysphagia, present in all patients, undoubtedly 
referred to the variable amount of obstruction and delay which was noted in 
every instance. 

Esophagoscopy was done at this institution, or elsewhere, in 14 cases. 
Two patients were too ill and one refused examination. The diagnosis of 
malignancy could not always be verified. All the lesions lay distal to the 
uppermost third of the esophagus. 

The good function of the vocal cords in this group contrasted sharply 
with their dysfunction in lesions of the upper third. However, some dif- 
ficulty was encountered in the tabulation of results of these cord examina- 
tions. This arose because when the cords functioned well, a record of their 
status was not always entered on the patient’s chart. Whenever done, but 
not recorded, this was indicated in the individual tabulations. In only one 
instance (14) was any affection noted, and in this patient only a weakness 
was seen. 

Pulmonary complications were greatly reduced in this group. Ten 
patients had either no demonstrable pulmonary lesions (14, 19, 21 22) or 
lesions probably unrelated to the esophagus (15, 16, 23, 25, 28, and 30). 
The two patients with aspiration (17, 18) showed pulmonary pathologic 
findings related to it. The first had two small areas of consolidation, 
probably inflammatory, and the second, as expected, died of bronchopneu- 
monia due to massive aspiration. Patients 20 and 26 showed glands in the 
mediastinum. These were in the region of the site of the lesion in the 
esophagus and were either metastatic, inflammatory or both. In any case, 
their presence could safely be attributed to the esophageal malignant growth. 
Patient 27 had a severe cough and lipiodol study indicated the presence of 
bronchiectasis. Patient 29 had a peach-sized abscess in the right lower lobe. 
Unfortunately, he refused further examinations and the mechanism of its 
formation could not be probed further. The lesions in both of these cases 
may have been due to undetected aspiration. 

Clubbed fingers were present in three cases (18, 20, 27). The esophago- 
bronchial fistula explained its occurrence in patient 18. Patient 20 showed 
enlargement of the hilar nodes and increased markings of the right lung field. 
A mediastinitis, inflammatory or neoplastic, may well have been present to 
account for the clubbing. Patient 27 was shown by lipiodol study to have 
bronchiectasis. This is an accepted cause for clubbing which possibly had no 
relationship to the esophageal lesion, or it may have been due to undetected 
aspiration. 

All of the patients died. Whereas aspiration bronchopneumonia was 
the cause of death in every instance in the first group, among these patients 
the cause varied. One patient (14) died of trauma and urinary retention 
following a fall. Two died postoperatively; one (16) from bronchopneu- 
monia; another (19) following esophagectomy. Patients 20 and 22 died 
of starvation and inanition. Starvation undoubtedly played some part in all 
these cases. Patient 21 died from hemorrhage; another (23) from a 
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severely infected gastrostomy wound. Patient 26 suffered from a cerebral 
accident and 28 from a severe psychosis. Both went quickly downhill and 
died. Five patients (15, 22, 25, 29, 30) died elsewhere without accurate 
diagnoses and one patient (17) could not be traced. Patient 18 who had a 
fistula died of aspiration bronchopneumonia. 


DISCUSSION 


The symptoms and complications of esophageal neoplasms are best 
classified according to the location of the process. A syndrome which de- 
serves further emphasis appears when the uppermost third of the esophagus 
is involved. 

Features common to all of these lesions are: 
Location at or near the uppermost portion of the esophagus. 
Paralysis or paresis of one or both vocal cords. 

Dysphagia. 

. Aspiration of ingesta into the tracheo-bronchial tree. 
Pulmonary complications due to aspiration. 

Frequent occurrence of clubbed fingers. 


TAQ Qa 


The normal act of swallowing is a delicately coordinated combination of 
acts. After mastication the food is rolled into a bolus and propelled to the 
back of the mouth. By a series of automatic movements the posterior nares 
and mouth cavity are shut off. The larynx is pulled upward under cover of 
the root of the tongue and the vocal cords approximated to close off the air 
passages. At the same time the epiglottis forms a floor over which the bolus 
travels to the back of the pharynx and downward by peristalsis through the 
esophagus. 

An obstructive and infiltrative lesion at the uppermost portion of the 
esophagus, which involves one or both recurrent laryngeal nerves, not only 
disrupts the normal act of swallowing at a vital point, but opens the passage 
to the tracheo-bronchial tree by fixing some of the structures and interfering 
with the approximation of the vocal cords. Under such circumstances, 
aspiration would not only be likely but well nigh unavoidable. 

In general this appears to be the mechanism at work in the cases located 
in the uppermost third. The lesion disrupts the peristalsis at the very open- 
ing of the esophagus, at the same time that the obstruction causes a damming 
back of the ingested material. In addition, some of the important structures, 
such as the epiglottis, may be fixed by the lesion. Simultaneously, the 
smooth codrdination of the laryngeal elements is broken by involvement of 
the recurrent laryngeal nerve or nerves. The action of the inferior pharyn- 
geal constrictors is somewhat distorted, but more important, the vocal cords 
fail to approximate and close off the air passages. The ingesta spills over 
the dammed esophagus into the larynx and aspiration is inevitable. Pul- 
monary complications, varying with the amount and type of aspiration, are 
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certain. Twelve patients with lesions in the upper esophagus all died of 
aspiration bronchopneumonia. Prior to the development of this terminal 
complication, varying inflammatory processes were observed. The presence 
of clubbed fingers in more than a third of these patients is similarly predi- 
cated on the aspiration. 

The incidence of pulmonary complications dropped perceptibly when the 
esophageal lesions lay distal to its uppermost third. Aspiration as a cause, 
was proved in only one case. It might have been undetected in some others. 
Vocal cord function remained intact, as compared to almost universal dys- 
function in the first group. 

This can readily be understood when one considers the anatomical rela- 
tionship of the recurrent laryngeal nerves to the esophagus. In the upper- 
most third both nerves lie proximal to it. On the right, the nerve loses con- 
tact with the esophagus below the subclavian artery. On the left it remains 
close to it down to the arch of the aorta. The dysfunction of the vocal cords 
associated with lesions in the uppermost portion of the esophagus is there- 
fore easily explained. In lesions of the distal two-thirds, no cord dysfunc- 
tion is noted because the recurrent laryngeals are no longer in proximity to 
the esophagus. The findings are therefore consistent with the anatomical 
facts. 

With lesions in the distal two-thirds of the esophagus, the low incidence 
of pulmonary complications appears related to the infrequency with which 
early overflow aspiration is encountered. The intact vocal cord function 
constitutes an additional protection. The vocal cord status is not known in 
the one patient of the second group who had aspiration. It is possible that 
the carcinoma infiltrated upward sufficiently to involve one of the nerves. 
It is likely, however, that although a combination of factors, as seen in the 
first group, makes aspiration almost inescapable—all these factors are not 
essential. It appears reasonable to expect it when the back damming is 
great, and the general condition of the patient is poor, even when the lesion 
is in the distal two-thirds of the esophagus. This has been observed by other 
workers with stenosis of the distal end due to cardiospasm. Although all 
protective reflexes may remain anatomically intact—a general state of in- 
anition might so raise the threshold of response and result in such sluggish- 
ness of reflex activity as to cause gross dysfunction. 

The esophageal lesions in this study were mainly neoplastic. It would 
appear, however, that neoplasia is not an absolute prerequisite for this syn- 
drome. Nor need the recurrent laryngeal nerves be involved. Aspiration, 
with its attendant complications, might be expected with any obstructive 
and disruptive lesion at the upper end of the esophagus, or about its opening 
as with lesions in the hypopharynx or pyriform sinuses. Lesions in the 
larynx must certainly give varying amounts of aspiration. Neoplastic 
stenosis in the upper esophagus, however, makes for such a combination of 
anatomical and physiological pathology as to make aspiration almost 
inevitable. 
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Clinically, the lungs appear tolerant to the dripping of foreign material. 
Large or repeated aspirations, however, must eventually produce manifest 
signs and symptoms. As a corollary to this, the finding of pulmonary 
pathologic conditions, vocal cord paralysis, or clubbed fingers in the absence 
of a known primary should point strongly to the esophagus or its neighbor- 
ing structures as the offender. The picture of strangulation following at- 
tempts at swallowing, heretofore considered pathognomonic of esophago- 
tracheal or bronchial fistula, must be revised to include the described pos- 
sibility. Fluoroscopic barium study of the swallowing function, in addition 
to the esophageal study itself, should be routine in the examination of all 
esophageal lesions. It would be wise to incorporate this examination in the 
study of any lesion which might interfere with swallowing. 


SUMMARY AND CONCLUSIONS 


1. The findings in 30 consecutive patients who presented themselves at 
the Brooklyn Cancer Institute with esophageal complaints are analyzed. 

2. The symptoms and complications of esophageal neoplasms are best 
classified according to the location of the process. 

3. A syndrome which deserves further emphasis appears when the upper- 
most portion of the esophagus is involved. The common features of these 
lesions are: 


Location at or near the uppermost portion of the esophagus. 
Paralysis or paresis of one or both vocal cords. 

Dysphagia. 

Aspiration of ingesta into the tracheo-bronchial tree. 
Pulmonary complications resulting from aspiration. 
Frequent occurrence of clubbed fingers. 


Aspiration pneumonia was responsible for all the deaths in this group. 

4. The incidence of pulmonary complications dropped sharply when the 
esophageal pathology lay in its lowermost two-thirds. Likewise, the recur- 
rent laryngeal nerve involvement, almost universal in the first group, was 
absent here. Even in this group, however, there was sufficient dysfunction 
to cause a rare instance of aspiration. 

5. Although the esophageal lesions in this study were mainly neoplastic, 
it would appear that neoplasia is not an absolute prerequisite for this syn- 
drome. Any combination of factors which resulted in similar anatomic or 
physiologic dysfunction might be expected to lead to similar complications. 
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THE DEVELOPMENT OF PLASMA PREPARATIONS 
FOR TRANSFUSIONS * 


By Max M. Srrumia, M.D., and Joun J. McGraw, M.D., 
Philadelphia, Pennsylvania 


EXPERIMENTALLY plasma or serum was used as far back as 1871 by 
Bowditch * and a year later by Luciani.*? A very extensive bibliography of 
the earlier experimental works on serum and plasma is contained in Amber- 
son’s review.* In 1918 Ward,* a captain in the British army, made a terse 
appeal for the use of citrated plasma in the treatment of emergencies at the 
clearing stations, and briefly outlined the advantages over whole blood. 

As far as we know his appeal was not answered, and probably the first 
extensive clinical use of serum and plasma was begun by one of us in 1927. 
By 1931 citrated blood plasma was used routinely at the Bryn Mawr Hos- 
pital, in place of whole blood, especially in the treatment of certain hemor- 
rhagic diseases and of streptococcic and pneumococcic diseases with pub- 
lication of one of the outstanding cases by Nicholson.’ At that time plasma 
was used fresh, that is blood was collected, the cellular elements were sepa- 
rated by centrifugation, the plasma removed by suction, mixed with an equal 
part of saline or saline glucose solution, to dilute isoagglutinins, and admin- 
istered within 24 hours. This method of preparation of plasma remains the 
ideal method for securing, with relatively simple technic and elementary 
aseptic precautions, a safe material containing all the properties of blood 
plasma. It is, however, not practical, because it deprives plasma of one of 
its essential advantages, namely that of being immediately available for use 
in emergencies. 

The widespread, practical use of plasma, particularly in emergencies, is 
dependent upon a proper method of preservation. It is this phase that we 
want to discuss in this brief review. Full consideration of this important 
problem is justified by the ever increasing number of clinical indications for 
the use of plasma. 

A proper method of preservation may be considered one which, in the 
simplest manner, assures a safe sterile plasma possessing as many of the 
original properties as possible, and therefore having the largest therapeutic 
field of application. 

The first method of preservation was naturally the keeping of plasma in 
the refrigerator at a temperature of + 6 to + 8° C. in the liquid state. We 
noted very soon that this method, while very simple, was accompanied by 
progressive flocculation of the most unstable proteins, with consequent neces- 
sity for filtration. Among the early workers using citrated plasma for 
transfusion must be remembered Palazzo and Tenconi® and KartaShevskiy 


* Read at the Boston meeting of the American College of Physicians, April 24, 1941. 
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and Filatov.* The latter stated that the fibrin-like filaments forming in 
liquid plasma on standing would disappear on heating, a phenomenon which 
we have been unable to confirm. KartaShevskiy and Filatov used refrig- 
erated plasma up to 11 months old particularly for the treatment of hemor- 
rhagic diseases. 

At least one death has been reported due to the transfusion of citrated 
plasma preserved in the refrigerator in the liquid state, without previous 
filtration. This case, attended by Dr. J. H. Lewis, was brought to our at- 
tention by Dr. Cooksey of Detroit. The patient, a boy, had not previously 
received any other transfusion. The plasma was given for the correction 
of hypoproteinemia and extensive edema in the course of a nephritis. The 
patient received 90 to 100 c.c. of undiluted plasma, in 20 to 25 minutes. 
Asphyxial death was sudden and occurred while the plasma was still being 
administered. This plasma had been separated from citrated blood about 24 
hours after collection of the blood, and it had been preserved in the liquid 
state for 40 to 50 hours. The plasma was not filtered, and evidence points 
to the presence of precipitates in it before administration. Microscopic ex- 
amination of the lungs (figure 1) showed extensive embolism of the smaller 
branches of the pulmonary artery by a pinkish staining material, with a coarse 
reticular structure, closely resembling fibrin. Sections from other organs 
showed no such changes, since the fibrin-like precipitates had not gone 
through the filter of the lungs. 

Another danger associated with the preservation of plasma in the liquid 
state is bacterial contamination. A chance contamination of the blood at 
the time of collection or during the process of preparation affords the or- 
ganisms a favorable medium of growth so long as blood or plasma is kept 
in the liquid state. Addition of bacteriostatic substances is of relative value 
only, and should not be relied upon too much. Merthiolate, which has been 
most commonly used, has no appreciable effect in whole blood. The addi- 
tion of sulphonamids proposed by Novak * and others opens a more hopeful 
field. 

Administration of plasma in which even a minimal bacterial growth has 
occurred causes severe reactions. Recently after the safe administration of 
over two thousand transfusions of plasma, mostly preserved in the liquid 
state, we had the experience of five such severe reactions, all from the same 
lot of contaminated plasma.® Although bacteria could not be obtained in 
culture, probably due to the action of the merthiolate, they could be demon- 
strated in the smears from sediment obtained by prolonged centrifugation of 
the plasma in question. Danger of such chance contaminations may be 
reduced to a minimum only by the adoption of strictly aseptic precautions in 
the collection of the blood and by the employment of a closed system for 
the separation, pooling and distribution of the plasma.'’® Excessive growth 
of a chance contaminant of plasma, with production of toxic pyrogenic sub- 
stances, is best prevented by adoption of a method of preservation of plasma 
other than in the liquid state, as will be pointed out later. 
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Fic. 1 a. Multiple emboli of fibrin-like substance in branches of the pulmonary artery. 


A third objection to the storage of plasma in the liquid state is that 
there is a continuous and progressive loss of essential elements with aging, 
particularly of prothrombin and complement. This accompanies the floc- 
culation already mentioned. Among the early advocates of the use of 
blood plasma is Elliot." He and his co-workers ** have recently recom 
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Fic. 1 b. Higher power magnification of embolus in a branch of the pulmonary artery. 
X 236. 


mended dilution of plasma with glucose solution to improve the preservation. 
The benefits from this procedure, however, are limited. For the reasons 
given above it is apparent that preservation of plasma in the liquid state at 
4° C. is to be discouraged. 
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The essential principles of drying of biological substances for the pur- 
pose of preservation laid down in the early part of the century by Vansteen- 
berghe,’* Bordas and d’Arsonval,’* Shackell,’® Harris and Rogers were 
applied later on to the developments of methods suitable for the drying of 
serum by Elser,’* Reichel, Flosdorf and Mudd.*° Clinical applications of 
dried serum were made by Aldrich*’ and Jeans ** for the treatment of 
nephrosis, by Hughes ** for the relief of intracranial pressure, by Ravdin ** 
for the treatment of hypoproteinemias, by Bond and Wright * for shock in 
experimental animals. Dried plasma was used by Mahoney * for treatment 
of experimental shock in laboratory animals, and Thompson’ used the 
same material to prevent hypo-proteinemias and wound disruption in ex- 
perimental animals. 

Successful use of dried plasma in humans was begun in 1938 at the 
Bryn Mawr Hospital. The material was used’ especially for the treatment 
of shock and hypoproteinemias.** 

Since that time observations on the safety and efficacy of dried plasma 
or serum prepared by various methods have rapidly accumulated and numer- 
ous other methods of drying have been proposed, too numerous to mention. 
It would be entirely out of place to enter into the discussion of the relative 
merits or demerits of these methods. It will be sufficient to state that an 
acceptable method of drying of plasma must yield a product which is sterile, 
contains as many of the original properties of plasma as possible, is readily 
soluble, and has less than 1 per cent of residual moisture. 

Recently in connection with work done under the auspices of the National 
Research Council, several hundred lots of plasma, each containing 171% to 
18 gm. of plasma proteins were dried from the frozen state by a method 
employing the water vapor condensation by low temperature in vacuo. 
This material was distributed for experimental study to various institutions 
throughout the country, in receptacles allowing for regeneration with dis- 
tilled water and direct administration. No reactions were reported in any 
of these tests except an occasional mild urticaria. The advantages of dried 
plasma are essentially the possibility of long storage and transportation 
under adverse conditions of climate, with opportunity for rapid restoration 
in emergencies. Furthermore dried plasma allows for restoration in con- 
centrated form. 

The drying of plasma, although a very interesting process and important 
under certain conditions, must not be allowed to overshadow the essentials 
of the general question of preservation as well as the practical consideration 
of clinical applications. The disadvantages of dried plasma are primarily 
the technical difficulties of its preparation, and consequently the high cost of 
the material, as well as the inability to maintain any appreciable amount of 
prothrombin in the material thus prepared. It also appears that in the or- 
dinary conditions of hospital procedure it is rather useless to remove watet 
from plasma only to add it a few days later when a better method of 
preservation is available. 
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As far back as 1932 during an outbreak of poliomyelitis, it was found 
by one of us **” that plasma in the frozen state could be maintained for long 
periods of time without appreciable loss of any of its essential properties. 
However, on thawing flocculation occurred, which necessitated filtration 
before administration. Plasma thus prepared was used intravenously with- 
out reactions on numerous occasions. Thawing was done slowly, either at 
room temperature or at 4° C. in the refrigerator. More recently, having 
reached the conclusion that drying of plasma could not for the reasons just 
mentioned solve the problem of preservation satisfactorily under all con- 
ditions, studies were resumed on the effect of temperature on the stability 
of plasma proteins. It was thus found that fresh plasma, just separated 
from citrated blood, will remain clear for relatively long periods of time, if 
kept at room temperature in the neighborhood of 25° C., but will rapidly 
flocculate if placed at 4° C. It was also found that if frozen plasma is 
thawed rapidly in the water bath at 37° C. and allowed to warm to room tem- 
perature before being removed from the water bath, it could be kept at room 
temperature without visible flocculation for a relatively long period of time. 
However, if the plasma was removed from the water bath before it had a 
chance to warm at room temperature flocculation occurred, whether subse- 
quently placed at 4° C. or kept at room temperature. The initial freezing 
temperature and the temperature of preservation do not appear to be critical, 
so long as they are well below freezing in the order of —10 to — 20° C. 
However, the time of thawing is critical, and it should be accomplished in 
20 to 30 minutes at 37° C. for optimal results. 

Plasma frozen, maintained for several months in the frozen state and 
rapidly thawed in the manner described is practically indistinguishable from 
the original fresh material in the matter of turbidity (figure 2), content of 
all essential elements including the labile ones such as prothrombin, and 


therapeutic action. Plasma thus obtained has been successfully used at the 
Bryn Mawr Hospital routinely for several months. There have been no 


reactions. 

It must be emphasized that regardless of the adequacy of the method of 
preservation, the final product can be no better than the plasma as originally 
separated from the blood. This emphasizes the necessity not only of the 
already mentioned aseptic precautions and the use of a closed method, but 
the shortening as much as possible of the time interval between collection of 
citrated blood and fixation of plasma by freezing. In this connection, sep- 
aration of plasma by centrifugation must be mentioned as an essential step 
in the securing of an optimal product. 

The advantages of preservation of plasma in the frozen state are: the 
simplicity and economy of the method making it available to any hospital; 
the ease of storage and transportation ; the optimal preservation of the more 
labile elements such as prothrombin and complement; the elimination of 
flocculation ; and finally, the maintenance of sterility. 
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The employment of freezing and maintenance in the frozen state as a 
routine method of preservation of human plasma is not difficult because of 
the large variety of low temperature freezing cabinets now on the market 
for preservation of foodstuffs. Transportation of the frozen material for 
use away from the point of production or storage may be accomplished with 
the aid of CO, ice or in large quantities in refrigerated trucks. However, 


Fic. 2. Effects of various means of preservation of citrated plasma. 


1 


Preserved in the 
liquid state at 25° 
C. for Zi days. 
Note moderate tur- 
bidity, but absence 
of visible precipi- 
tates. 


Dried the 
frozen state, regen- 
erated with  dis- 
tilled water after 
20 days and kept 
24 hours at room 
temperature. Note 
considerable tur- 


3 


Frozen and kept 
in the frozen 
state for 20 days. 
Thawed rapidly at 
37° C. and kept 24 
hours at 25° C. 
Note maximal 
clarity. 


4 


Preserved in the 
liquid state at 4° C. 
for 21 days. Note 
flocculent precipi- 
tate. 


bidity. 
All specimens are from the same lot of pooled citrated plasma (R.C. 57 A.) 


most cases requiring transportation will be practically handled by properly 


melting and warming of the frozen material at the place of storage. After 
this, it may be sent away for use to almost any distant point and will remain 
free of precipitate for several days so long as it is maintained at approxi- 
mately 25° C. However, it is not advisable to keep plasma in the liquid 
state any longer than is necessary for the reasons outlined earlier. Thawed 
out plasma may be refrozen, if not used, without appreciable damage to its 
essential elements. 
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Thus plasma preserved in the frozen state possesses none of the dis- 
advantages which led to the abandonment of storage in the liquid state, 
namely, ease of contamination, flocculation, and progressive loss of essential 


elements. 

In comparing dried and frozen plasma, the latter is seen to be superior 
in all but two respects. The dried material may be transported with greater 
ease under adverse conditions and it may be restored to a concentrated form 
if such be desired. It is estimated, that, in ordinary hospital routine and 
in emergency work, under the usual circumstances, over 90 per cent of the 
total need for plasma may be best met with material preserved in the frozen 
state. 

Every hospital may be easily provided with means of preserving plasma 
by freezing. Larger and better equipped hospitals may cooperate with 
many smaller institutions and easily dry plasma on a scale large enough to 
provide for the need of all. In this manner, with judicious use of frozen 
and dried material, the needs of everyone will be adequately met. 

The preservation of plasma in the frozen state opens the possibility for 
large scale storage of plasma for possible use in local or national emergencies. 
The material stored in standard containers may, when needed, be distributed 
either in the frozen state, or in the liquid state, after proper thawing, for 
immediate use; finally, it may be dried from the frozen state, to meet needs 
as they arise. 

This method of combining preservation of the bulk of plasma in the 
frozen state, with possibility of drying at any time, does away with the 
expensive practice of drying of large stores of plasma. 
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TOXIC DEPRESSION OF THE MYELOID ELEMENTS 
FOLLOWING THERAPY WITH THE SULFON- 
AMIDES; REPORT OF 8 CASES * 


By Sotomon S. Rinxorr, M.D., and MAXweELt Serine, M.D., 
Bronx, New York 


THE discovery of the therapeutic effectiveness of sulfanilamide and its 
related substances constitutes one of the greatest advances in medical thera- 
peutics rivaling that of arsphenamine and its compounds in the treatment of 
lues, and that of quinine in the treatment of malaria. 

The medical profession embraced these new drugs with great enthusiasm, 
and their use became widespread. Soon, however, reports of toxicity fol- 
lowing the administration of these related substances appeared in the litera- 
ture. Leukopenia, granulocytopenia and agranulocytosis were three of the 
more serious of the toxic manifestations. 

Young * in 1937, and Johnston * in 1938 were the first to report cases of 
agranulocytosis following the administration of sulfanilamide and sulfa- 
pyridine respectively. Since then, there have been other reports of the oc- 
currence of this complication. Filler,** and Kennedy and Finland * in Janu- 
ary 1941 reported the occurrence of agranulocytosis following the use of 
sulfamethylthiazole and sulfathiazole respectively. In this communication, 
we wish to record cases of leukopenia and agranulocytosis which have oc- 
curred in The Bronx Hospital following the use of neoprontosil, sulfanila- 
mide and sulfapyridine. 


REPORTS 


Case 1. Leukopenia following sufanilamide therapy. 1. R., a nine-year-old girl, 
was admitted to the Surgical Service of Dr. J. Cohen of the Bronx Hospital on Feb- 
ruary 7, 1939 for a painful swelling of the right forearm of one day’s duration. Physi- 
cal examination revealed an acutely ill child with a temperature of 104.2° F., pulse of 
128, and respirations 28 per minute. On the lateral proximal portion of the right 
forearm there was an irregular, tender, erythematous, indurated area, two by three 
inches in diameter. There were lymphangitic streaks extending up the medial and 
lateral aspects of the arm. The right epitrochlear and axillary lymph nodes were 
enlarged. There were no other abnormal findings. A diagnosis of erysipelas, lymph- 
angitis and lymphadenitis was made and wet dressings ordered applied locally. The 
next morning it was found that the lesion had spread, the temperature had risen to 
104.6° F., and the pulse rate had increased to 132 per minute. Sulfanilamide was 
started at 9:30 a.m., 20 gr. (1.3 gm.) being given at once and 10 gr. (0.6 gm.) ordered 
every six hours. The infection responded well to this therapy, and in 24 hours the 
temperature dropped to normal and the erythematous area began to fade and diminish 
in size. However, after the patient had received 65 gr. (4.3 gm.) of sulfanilamide 
(last dose at 10 a.m. on February 9), it was discovered that she was developing a leuko- 


* Received for publication December 9, 1940. 
From The Bronx Hospital, New York. 
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penia, and the drug was discontinued at once. In spite of its discontinuance, the num- 
ber of white cells continued to decrease, and by the morning of February 11 was 3800 
per cu. mm. (table 1). The patient was given pentnucleotide 10 c.c. twice a day and 
5 c.c. liver extract twice a day. She also received 1200 c.c. of citrated blood on Fel- 
ruary 11 and 12 in divided doses of 200 c.c. each. Following these measures she im- 
proved rapidly and was discharged on February 15. 


Comment: A leukopenia, which was recognized early, developed afte: 
65 gr. (4.3 gm.) of sulfanilamide. The number of white blood cells con- 
tinued to fall for two days after the drug was discontinued. A good re- 
sponse followed energetic therapy. 


TABLE 


Hemo- Red Blood White Band Polymorpho- | Lympho- Mono- 


j oF 
Cells Blood Cells} Forms | nuclears 


96 5,320,000} 14,950 10 54 
| 


Sulfanilamide given 
42 


90 6,500 

Feb. 10, 9 a.m. 5,200 | 46 
Feb. 10, 6 p.m. 4,600 | ; 52 
Feb. 11, 11 a.m. 3,800 | ; 64 
Feb. 11, 10 p.m. | ' 14,000 32 
Feb. 12 | 116 6,210,000 | 20,550 14 
Feb. 13 | 20,200 6 
11,600 | 26 


Case 2. Agranulocytosis following swfanilamide therapy. 1. C., a 62-year-old 
white male, was admitted on December 23, 1938 to the Genito-Urinary Service of Dr. 
M. Loeb complaining of nocturia, frequency and dribbling of four years’ duration. 
Cystoscopy revealed trabeculation of the bladder and an enlarged prostate. The 
patient left the hospital against advice on December 29, 1938. He stayed at home for 
an interval of about six weeks, during which time he became weak, lost his appetite. 
lost weight, and developed a swelling of his left testicle. He passed blood clots and 
calculi in his urine on February 8, 1939, and was readmitted to the hospital on Feb- 
ruary 10, 1939, with a temperature of 100.9° F., and pulse of 100 per minute. Physi- 
cal examination revealed an elderly male subacutely ill. The skin showed evidence oi 
loss of weight. The tonsils were hypertrophied and cryptic, the gums were infected 
and the submaxillary glands were enlarged. There were moist rales at both bases and 
in the left axilla. The heart had a regular sinus rhythm; there was a systolic blow 
over the apex and aortic area. Blood pressure was 126 mm. mercury systolic and 68 
mm. diastolic. Abdomen was negative. Rectal examination revealed a moderately 
hard, markedly hypertrophied prostate. The left epididymis was swollen and tender. 
Laboratory data: Urine-specific gravity ranged between 1.012 and 1.018; albumin 
between one and two plus; sugar negative; microscopic, numerous white blood cells 
and red cells. Blood: Hemoglobin 82 per cent Sahli, red blood cells 5,020,000, white 
blood cells 7200; polymorphonuclears 71 per cent, lymphocytes 15 per cent, monocytes 
3 per cent, eosinophiles 1 per cent. Wassermann and Kahn tests negative. Blood 
chemistry normal. Examination of the passed calculus showed it to consist of calcium 
oxalate and fibrin. 

Electrocardiogram was negative on two occasions. . 

Cystoscopies on February 15 and February 23 revealed a marked hypertrophy 0! 
the prostate and trabeculation of the bladder. The bladder contained much blood and 
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encrusted pus. On March 4 a suprapubic cystotomy was performed. The next day 
the patient had an attack of pain in the right chest, accompanied by hemoptysis, cya- 
nosis, and dyspnea. His temperature rose to 104° F., and the pulse to 120 per minute. 
A diagnosis of pulmonary infarction was made, and the patient was placed in an 
oxygen tent where he was kept for four days. On March 11 it was found that the 
suprapubic wound was infected, the culture showing gram positive cocci overgrown 
by Bacillus proteus. On March 14 the patient developed sticking pain in the left chest. 
The next day bronchial breathing was heard over the left lower lobe. A roentgen- 
ray of the lungs revealed irregular infiltration of both bases, interpreted as broncho- 
pneumonia. 

To combat the bladder infection, sulfanilamide was started on March 13, 1 gm. 
every four hours. This was given until March 19. On March 24 sulfanilamide was 
resumed, 10 gr. being given twice daily until April 8. The patient’s temperature, 
which fluctuated between 100-103° F. between March 13 and March 25, gradually 
subsided to 99.4° F. by April 1. On April 6 the patient was given a blood transfusion 
of 500 c.c. On April 7 his temperature rose suddenly to 103° F. A _ blood count 
taken on April 8 revealed a hemoglobin of 52 per cent Sahli, red blood cells 2,800,000, 
white blood cells 2150, with a differential of 3 per cent band forms, 82 per cent poly- 
morphonuclears and 15 per cent lymphocytes. The sulfanilamide was discontinued at 
once. On this day the sulfanilamide blood level was 2.2 mg. per cent. The next day, 
April 9, the patient’s temperature rose to 104° F.; he vomited and had liquid stools. 
Examination of the blood at this time revealed a white cell count of 3250, but no poly- 
morphonuclears were found. Examination of the bone marrow (sternal puncture) 
revealed an aplastic type of agranulocytic marrow. (See table 2 for detailed de- 
scription. ) 


TABLE IT 
Case 2 


| Hemo- Red White | Band Poly- 
| globin Blood Blood | Forms morpho- f 
| Sahli Cells nuclears cytes cy 


Feb. 12 2 1 5 3 
Mar. 18 | 3,500,000 13,000 18 4 
Apr. 8 2,800,000 = 2,150 3 82 15 
Apr. 9 | 3,250 Only lymphocytes 

on smear. 


Apr. 10 4,080,000 700 
Apr. 11 82 3,980,000 450 


Apr. 11, bleeding time 214 minutes—coagulation time 2!% minutes. 

On April 9 the nose and throat consultant found a beefy red tongue and dry 
mucous membranes. The tip of the tongue showed slight edema. The surface of the 
left tonsil had a slight grayish discoloration, apparently the beginning of a necrotic 
patch. The nasal mucosa was dry and slightly yellowish. His impression was 
agranulocytic angina in the pre-ulcerative stage. 

The .patient was given liver extract, pentnucleotide and two blood transfusions. 
But in spite of the fact that his hemoglobin rose to 82 per cent and red blood cells to 
4,080,000, the white blood cells dropped to 450 per cu. mm. with no granulocytes. 
His temperature rose to 105.6° F.; his respiration became rapid and very shallow; 
and he expired on April 11. 

Necropsy findings were as follows (Courtesy of Dr. Joseph Felsen) : 
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Gross Pathology: Multiple ulcers of skin about cystotomy wound. 
Hemorrhagic cystitis Prostatic hypertrophy 
Diverticulosis coli Induration of the pancreas 
Congestion of liver and spleen Membranous gastritis 
Congestion of lower lobes of both lungs with multiple infarction. 
Small atheromata of aorta and pulmonary artery. 


Histopathology : 


Lungs: There was marked congestion of the pulmonary vessels with partial 
atelectasis and pulmonary edema. Another section showed vascular thrombosis with 
infarction of the adjacent pulmonary tissue. 

Liver: There was congestion of the liver sinusoids (chronic passive congestion), 
The sinusoids were markedly dilated in one section. There was an encapsulated area 
of focal calcific deposit present. 

Kidney: There was marked degenerative disease of both the parenchymatous and 
glomerular elements. The former showed marked cloudy swelling and glandular de- 
generation with separation of cells from the basement membrane. The latter were the 
seat of chronic fibrotic change. There were many areas of focal necrosis with round 
cell infiltration. A few focal areas of calcific changes were seen. A _ subcapsular 
papillary adenoma was present. 

Bladder: There was necrosis of the mucosa with diffuse round cell infiltration. 
There were focal areas of similar nature deeper in the wall, but no polymorphonuclear 
cells were seen. There was considerable edema of the serosa, and numerous multi- 
nucleated giant cells were present. 

Prostate: Showed considerable fibrous change. Many of the glands were cystic 
and lined by atrophic epithelium. A large degeneration cyst was present. 

Pancreas: A fine diffuse fibrosis was present, with numerous focal areas of fat 
deposit. 

Stomach: Section taken through membranous area showed most intense necrosis 
of tissue with interspersed foci of clumped bacteria. 

Vertebral bone marrow: The marrow was quite fatty and showed an apparent 
deficiency in granulocyte production. Many megakaryocytes were present. 

Smears from the spleen and liver disclosed large numbers of gram positive spore- 
bearing bacilli. 

Sternal bone marrow examination on April 10 revealed the following: Leukocytes 
—2150 per cu. mm. Nucleated red blood cells 900 per cu. mm. No megakaryocytes 
were seen. Leukocyte—red blood cell ratio equals 2.3:1. Differential: promyelo- 
cytes 0.5 per cent, myeloblasts 3.5 per cent, lymphocytes 55 per cent, monocytes 2 per 
cent, reticular cells 1 per cent, Turck cells 3.5 per cent, plasma cells 4 per cent, ery- 
throblasts 8 per cent, normoblasts 20 per cent, megaloblasts 2.5 per cent. 

Interpretation: marked depression of all elements of bone marrow. Granulocytes 
are absent except for their earlier precursors, the marrow consisting chiefly of a few 
nucleated red cells and mononuclear cells of various types: the hypoplastic or aplastic 
type of agranulocytic marrow. 


Comment: A case of agranulocytosis following the administration of 
45 gm. sulfanilamide which ended fatally in spite of therapy. As in the 
previous case the white count continued to fall in spite of the discontinuance 
of the drug. 


Case 3. Agranulocytosis following sufanilamide therapy. M. N., a 39-year- 
old white male, was admitted to the private service of Dr. Paul Gutman of the Bronx 
Hospital with a history of chills, fever, myalgia and sore throat of three to four days 
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duration. He was given salicylates by his physician on the first day and then received 
4 gm. sulfanilamide on the third day. After he received the sulfanilamide he began to 
vomit profusely, and his general condition became worse. He became delirious and 
was referred to the hospital on July 14, 1939 at 3:30 p.m. There was no history of 
the ingestion of drugs prior to this illness, except that he took aspirin for headaches. 
Upon admission physical examination revealed a delirious middle-aged white male with 
a temperature of 105.2° F., pulse rate of 110, blood pressure 120 mm. Hg systolic 
and 85 mm. diastolic, and respiration of 22. 

The pharynx was markedly congested, and there were exudates over both tonsils 
and posterior pillars. The cervical glands were enlarged. Heart, lungs and abdomen 
were negative. About two hours after admission a punctiform erythematous rash 
appeared over the patient’s body, particularly over the lower anterior chest and 
abdomen. 

Laboratory Data: Urine specific gravity 1.018, albumin 2 plus, sugar and acetone 
negative. Microscopic examination revealed many cellular and granular casts. Blood 
sulfanilamide 4.7 mg. per 100 c.c._ Blood culture negative. Blood: Hemoglobin, 94 
per cent (13.6 gm.), red blood cells 4,700,000, and white blood cells 600. Differential : 
No polymorphonuclears, lymphocytes 90 per cent, monocytes 10 per cent. 

A diagnosis of agranulocytosis was made and the patient was immediately given a 
transfusion of 500 c.c. of citrated blood and liver extract parenterally. 

The next morning a blood examination revealed 900 white blood cells with 94 per 
cent lymphocytes and 6 per cent monocytes. Another blood transfusion of 350 c.c. 
was given, but the patient’s condition remained the same and he expired suddenly that 
evening. 

Postmortem examination (necropsy was performed by Dr. Louis Lefkowitz, 
Assistant Medical Examiner of Bronx County, about 17 hours after death) : 

There was diffuse erythema of the skin over the lower part of the chest anteriorly. 
There were no petechiae. 

Gross: The brain was normal. There was no intracranial hemorrhage. 

Chest: The pleural cavities were clear. The lungs were deeply congested par- 
ticularly so posteriorly on both sides. No consolidation was evident. The bronchi 
and pulmonary vessels were normal. 

Heart: The pericardium was normal and contained a normal amount of clear 
serous fluid. The left ventricle was moderately hypertrophied. The musculature was 
pale. A few yellowish plaques were present on the mitral cusps; otherwise the valves 
were normal. The coronary arteries were normal. The aorta showed a few athero- 
matous plaques in the abdominal portion. 

Abdomen: The peritoneal cavity was clear. 

Stomach: The mucosa was intensely hemorrhagic throughout; there were discrete 
hemorrhagic flecks and spots scattered on all walls. The intestines were normal. 

Liver: The liver was normal except for the presence of deep congestion on section. 

Kidneys: Both kidneys were larger than normal. The capsules stripped readily 
but left large depressed stellate scars which were apparently old. On section, the 
cortex was somewhat reduced and the markings were distinct. The pelves, ureters, 
and bladder were normal. The prostate was normal. The pancreas and adrenals 
normal. 

Spleen: The spleen was four times the normal size. The malpighian bodies were 
not seen. 

Testicles: The right was missing. The left was normal. 

Sternum: The sternum on section showed a dark red marrow. Microscopically a 
section of the sternum revealed a well functioning bone marrow with active production 
of megakaryocytes, erythrocytes, and myelocytes in various stages of maturation. 
Unfortunately, permission for microscopic study of the other organs was not granted 
by the medical examiner. 
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Comment: The marked vomiting, the rash, and the absence of any other 
predisposing drug all point to sulfanilamide as the cause of the agranulo- 


cytosis. 


Case 4. The next two cases of agranulocytosis, while not unequivocal, may be 
due to a combination of sulfanilamide and prontosil therapy. 

A. E., a 66-year-old white woman, developed a sore throat and fever on August 15, 
1939. The next day a diagnosis of diphtheria was made by Dr. I. Greenberg, a physi- 
cian of South Fallsburg, New York, and 5000 units of diphtheria antitoxin were ad- 
ministered. The diagnosis was confirmed by the New York State Department of 
Health Laboratories. The patient did not improve, and her temperature rose to 104° 
F. on August 18. Neoprontosil (20 c.c.) was given intramuscularly; sulfanilamide 
(gr. 5 every three hours) was started and eight doses were given. However, she did 
not improve, and developed definite ulcerations of the throat and palate by August 20. 
A smear taken from the ulcerations revealed Vincent’s organisms. Gentian violet was 
then applied locally and 0.6 gm. neosalvarsan was given intravenously. The lesions 
in her mouth improved, but her general condition became worse. Her temperature 
rose to 105° F., and the respirations increased to 48 per minute. She was admitted to 
The Bronx Hospital on August 24, to the private medical service of Dr. S. Stein. 

Physical examination upon admission revealed a very acutely ill, elderly female, 
somewhat cyanotic. The tongue was dry and crusted. The mucous membranes of 
the mouth were tinted with gentian violet. There was slight ulceration of the posterior 
palate. The heart was negative except for a sinus tachycardia. Examination of the 
lungs revealed impaired resonance and rales at both bases. 

Laboratory data: Examination of the blood revealed a hemoglobin of 90 per cent 
Sahli, red blood cells 4,300,000, and white blood cells 1200. The differential revealed 
2 per cent polymorphonuclears, 82 per cent lymphocytes, 2 per cent monocytes, 14 per 
cent plasma cells, and 2 per cent normoblasts. All the polymorphonuclears had toxic 
granules. Roentgen-ray of the chest was negative. Throat culture was negative for 
diphtheria. 

The patient sank rapidly and expired a few hours after admission to the hospital. 


Comment: Very thorough questioning of the family, Dr. I. Greenberg, 
and Dr. S. Stein, her family physician, failed to elicit the history of the 
ingestion of drugs for two years prior to this illness. A single dose of 
arsphenamine has been reported to have produced agranulocytosis,’ although 
the usual occurrence is an aplasia of all bone marrow elements, which did 
not take place in this instance. Sepsis, per se, may also cause depression of 
the myeloid elements. However, in view of the rather frequent occurrences 
of agranulocytosis following the use of sulfonamides as compared to thc 
rare occurrence due to neoarsphenamine and sepsis, we feel that the sul- 
fanilamide and the neoprontosil (totaling about 50 gr.) were at least partly 
instrumental in having caused the agranulocytosis. 

Case 5. Agranulocytosis and toxic hepatitis following sulfanilamide. F. A. was 
admitted to The Bronx Hospital on February 25, 1939, to the private medical service 
of Dr. J. Fink. She gave the following history. Five weeks prior to admission she 
developed acute follicular tonsillitis. She was attended by Dr. J. Fink who gave her 
12 capsules, each containing five grains of antipyrine salicylate and 4 grain of codeine. 
After taking eight capsules in a period of three days she improved. About February 
15 she felt “ grippy.” She did not call her physician but took the remaining four cap- 
She felt better after that and remained well until February 23, when she had 


sules. 
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chills, sore throat, diffuse pains and aches, and temperature of 105° F. Examination 
at that time revealed a small exudate on the right tonsil. A culture for diphtheria 
was negative. A smear showed numerous cocci in chains. On February 24 she was 
given 1 gm. of sulfanilamide at 1 p.m. and again at 5 p.m. At 9 p.m. she received 10 
c.c. of 5 per cent neoprontosil intravenously. That night her temperature rose to 
106.4° F.; she was nauseated and vomited. The next morning she received 1 gm. of 
sulfanilamide. However, because her general condition became worse she was sent to 
the hospital. 

Physical examination on admission revealed an acutely ill and restless young 
female, with a temperature of 105.8° F., pulse of 120, and respiration of 26 per minute. 
The mucous membranes were cyanotic. The throat revealed grayish exudates over 
both tonsils that could easily be removed by swabbing. The cervical glands were 
enlarged. The rest of the examination was negative. A blood examination on 
February 25 revealed the following: Hemoglobin 77 per cent, red blood cells 4,300,000, 
white blood cells 370, with a differential of 3 per cent polymorphonuclears and 97 per 
cent lymphocytes. The patient was given a transfusion of 300 c.c. citrated blood. 
On February 26 the exudate of the throat was more pronounced, and there was an 
ulceration of the left tonsil. The sternal bone marrow examined on February 27 was 
typical of the hypoplastic type of agranulocytic marrow, showing chiefly lympho- 
cytes together with a few plasma and reticular cells. The granulocytes were markedly 
decreased in numbers. These few had toxic granules. On the same day the patient 
received 500 c.c. of citrated blood, and was started on Ironyl (Pentnucleotide plus 
liver extract). On February 28 it was observed that the patient was jaundiced, but 
her throat and general condition were definitely improved. From February 28 to 
March 4 the patient received four additional blood transfusions. She continued to 
improve slowly, and the number of white blood cells rose day by day, so that they 
numbered 8000 on March 13, a day prior to her discharge from the hospital (for 
hlood studies see table 3). 


III 


Case 5 


TABLE 


due % Lympho- Mono- Transfusion 
| Sahli Cells Cells nuclears | 
Feb. 25 77 4,300,000 370 3 97 300 c.c. 
Feb. 27 | 830 40 10 46 3 500 c.c. 
Feb. 28 1,050 31 15 51 3 300 c.c. 
April 1 1,700 14 23 52 10 300 cc. 
2/ 7% 4,500,000 1,650 6 16 74 3. | 300 cc. 
3 1,350 11 13 66 6 | 300 
4 | 2,300 | 8 10 74 8 
6 | 3,600 8 30 60 2 
- 4,900 | 11 38 50 1 
8 | 5,100 6 44 47 3 
9 | 6,350 8 55 32 5 
11 5,300 7 48 37 8 
13 8,000 2 67 29 2 


February 27, Sternal puncture: Leukocytes—5700 per cu. mm. Nucleated red 
cells—800 per cu. mm. Megakaryocytes—none seen. Nucleated white blood cells: 
red blood cell ratio was 7:1. Differential: polymorphonuclears 2 per cent, band forms 
8 per cent, young forms 1 per cent, myeloblasts 1 per cent, lymphocytes 71 per cent, 
monocytes 1 per cent, reticular cells 1 per cent, plasma cells 2 per cent, normoblasts 5 
per cent, erythroblasts 6 per cent, megaloblasts 1 per cent. 
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Comment: The patient took 40 grains of antipyrine salicylate five weeks 
prior to admission and 20 grains about 10 days prior to admission. She 
received a total of 3.5 gm. sulfanilamide and neoprontosil. Whether anti- 
pyrine can produce agranulocytosis is still a debatable point. If it does, it 
must be a very rare occurrence, as there are only two cases on record (Groen 
and Gelderman *) of this complication. 


Case 6. Leukopenia due to a combination of sulfapyridine plus neoprontosil 
therapy. F. A., a 41-year-old white female, was admitted to the private surgical serv- 
ice of Dr. H. J. Epstein on July 5, 1939, because of frequency and incontinence oi 
urine of one and one-half years’ duration. Five years previously she had been treated 
for a kidney infection. Physical examination was normal except for the presence of a 
cystorectocele. The blood pressure was 120 mm. Hg systolic and 80 mm. diastolic. 
The laboratory findings were as follows: Urine—specific gravity 1.018, albumin trace ; 
microscopic—numerous white blood cells, occasionally in clumps. Blood: hemo- 
globin 78 per cent (11.3 gm.), red blood cells 4,400,000, white blood cells 9,800 with 
74 per cent polymorphonuclear leukocytes, 3 per cent band forms, 15 per cent lympho- 
cytes, 5 per cent monocytes, 2 per cent basophiles, and 1 per cent eosinophiles. 

On July 6, under spinal anesthesia, the patient had a repair of the cystorectocele. 

The temperature was normal until the second postoperative day when it rose to 
104° F. associated with a chill. She was thought to have pneumonia and was started 
on sulfapyridine. The temperature fell the next day to 100.4° F., and the sulfapyridine 
was stopped. (A roentgenogram of the chest on July 10 was normal except for an 
elevated right diaphragm.) However, the temperature started to rise again and on 
the fifth postoperative day, July 11, reached 105° F. and 106° F. The temperature 
was associated with frequent chills, frequency and incontinence of urine. The urine, 
at this time, revealed one plus albumin, numerous white blood cells with occasional 
clumps and one or two red blood cells per high power field. Bacillus coli was found 
on culture. A diagnosis of pyelitis was made and the sulfapyridine was resumed. 
Thereafter the temperature was septic in type, varying from 99-106° F., with frequent 
chills. Repeated blood cultures were sterile. On July 13 the blood sulfapyridine con- 
centration was 5.9 mg. per cent. After having received 20 gm. in a period of seven 
days, the sulfapyridine was discontinued on July 15 because it was ineffectual. Neo- 
prontosil was started on July 20 but was discontinued on July 22 for the same reason, 
after a total of 6 grams had been given. 

The patient developed a moderate anemia and a leukocytosis and polynucleosis 
which, on July 13, the seventh postoperative day, reached 14,500 with 78 polymorpho- 
nuclear leukocytes and 11 band forms. From this day forward the total number of 
leukocytes gradually fell. By July 26, the twentieth postoperative day, they num- 
bered 2,050 with a differential of 56 per cent polymorphonuclear leukocytes, 27 per cent 
band forms, 11 per cent lymphocytes, 5 per cent monocytes, and 1 per cent eosinophiles. 
On this day the blood and urine sulfanilamide concentrations were zero. The white 
cells rose to 2,900 on July 29, the day she expired. She received 300 c.c. of whole 
blood on July 21 and 500 c.c. daily from July 23 until her death on July 29. In addi- 
tion, from July 26 on, she was given leukocytic (bone marrow) and liver extracts. 
(See table 4 for blood studies. ) 

On July 15, the blood chemistry revealed non-protein nitrogen 146.4 mg. per cent, 
urea nitrogen 85.7 mg. per cent, uric acid 7.2 mg. per cent and creatinine 4.16 mg. 
per cent. She was treated by continuous infusions of 5-10 per cent glucose in normal 
saline, and by July 23 the non-protein nitrogen had fallen to 50 mg. per cent. Cysto- 
scopy and excretion urography showed right kidney pathology. On July 23 her right 
kidney was decapsulated and a cortical abscess of the upper pole was excised by Dr. 
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TABLE IV 


Case 6 


Hemo- | | Thi 
globin | Red Blood Blood | 
Fo... ‘ells Cells | Phonu-| Forms | ocytes | cytes | philes | philes 
Sahli tears 


July 5 4,400,000 | 9,800 | . 5 | 1] 2 


| 
Admission 
| 


Poly- | Sulfa- 
mor- Band |Lymph-| Mono-| Eosino-| Baso- pyridine 
concen- 
tration 


Plasma 


July 8 24,350 
rid 11 3,650,000 |13,400 
uly 12 2 13,900 
July 13 14,500 
July 14 /12,000 
July 17 3,900,000 |11,800 | 
July 19 3,700,000 | 9,200 | 
July 21 9,200 
July 22 | 7,600 | 
July 2 | 3,000,000 | 4,900 | 
July 2: | 3,700,000 | 3,300 
July 2: 3,100 
July | 3,800,000 | 2'900 
July | 2,050 
July 2,500 
July 2,900 


1 | 
mg. 


mow 


Martin Loeb. A culture from the abscess was sterile after 72 hours’ incubation. His- 
tologically, a section of the renal cortex showed acute and chronic pyelonephritis. 
Following the operation the nitrogenous elements of the blood fell to normal. Non- 
protein nitrogen 25 mg. per cent, uric acid 3.1 mg. per cent, creatinine 1.4 mg. per cent. 
The patient’s condition, however, became steadily worse, and she expired at 6:05 a.m. 
July 29, 1939. (See table 5 for blood chemistry studies. ) 


TABLE V 
Case 6 


‘O2 Com- 
ning Power 


Non-Protein | Urea | Jric 
N Creatinine | ,; 


Blood Chemistry: Glucose Nitrogen | 


115.4 52.2 
146.4 2. 7. 4.16 
105.3 
67.4 | 345 | . 1.49 
47.6 5. | | 1.17 
48.4 | 
50.2 
50 
41.4 1.39 


The urinalyses throughout the course showed a specific gravity varying from 1.005 
to 1.013, 2-3 plus albumin, a moderate to a marked number of white blood cells with 
a moderate to a marked clumping tendency, and from an occasional to many red blood 
cells. Cultures revealed Bacillus coli and Staphylococcus albus. 

Necropsy (Courtesy of Dr. Joseph Felsen) : 

Gross findings: Pulmonary edema and congestion. Red hepatization of the left 
lower lobe. Chronic passive congestion of the liver. Multiple cortical thromboses of 


40 1d + | l 

72 | 16 5 | 

76 | 9 12 | 

53 | 26 | 16 | | 

50 | 20 | 24 _ 1 | 

44 | 27 | 23 | | 2 

58 | 22 | 16 | | | | 

28 | 28 | 36 | | 

40 22 28 | 1 .O mg. 

56 27 11 | | ; 1 

26 32 21 | } 2 | 1 | 

42 | 43 | 10 | 2 1 | | 
July 15 | 

97.1 

July 16 | . 
July 17 | 95.3 
July 18 | 104.7 
July 20 | 
July 23 | 
July 24 | 173.9 | 
July 25 | 87 
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the left kidney with several small abscesses. Right pyohydronephrosis with gan- 
grenous pyelitis, ureteritis and cystitis. Multiple hemorrhagic ulcerations of the 
ascending colon. 

Microscopic findings: There were focal areas of necrosis in the lungs, spleen, 
liver, pancreas and kidney which contained giant cells in their centers. These lesions 
were strongly suggestive of tuberculosis. The bone marrow section revealed some 
areas of focal necrosis, but other areas revealed active cell production and maturation 
and many megakaryocytes. 


Comment: The total number of white blood cells began to fall a day 
before the sulfapyridine was discontinued, i.e., after a total of 19 grams had 
been given, and then reached a level for a few days. Following the dis- 
continuance of the neoprontosil therapy, they decreased a little more rapidly 
and were at their lowest level four days after the latter drug was stopped. 
The total dosage of both drugs was 26 grams over a period of 14 days, with 
a lapse of five days following the discontinuance of the sulfapyridine before 
the neoprontosil was given. Repeated transfusions, liver and bone marrow 
extracts brought about a slight increase in the number of white blood cells. 
However, the patient died before any real effect of this therapy could be 
noted, though histologically the bone marrow showed active cell production 
and maturation. 


Case 7. Agranulocytosis following sulfapyridine therapy. M. K., a 45-year-old 
white male painter, was admitted to the medical service of Dr. Henry Schumer on 
January 4, 1940 because of fever 99-102° F. daily, anorexia, loss of weight and profuse 
sweats for six weeks. He had been in the hospital from October 23, 1939 to Novem- 
ber 18, 1939 for a chronic sacroiliac strain. During that time he ran a low grade 
temperature, the cause of which was not determined. Blood culture was negative. 
His past history revealed the knowledge of the presence of a heart murmur for 22 
years. There was no rheumatic history. 

Physical examination revealed a chronically ill, well-developed, well-nourished 
male showing evidence of recent weight loss. The skin was warm and moist. ‘The 
temperature was 101° F., the pulse 120, and respirations 24 per minute. The mucous 
membranes were pale. The fundi were normal. The lungs were essentially negative. 
The heart was not enlarged. The sounds were of good quality and A. was greater 
than P,. There was a systolic thrill at the apex, and a rough blowing systolic murmur 
was heard over the entire precordium, loudest at the apex where it occupied all of 
systole. Blood pressure was 138 mm. Hg systolic and 64 mm. diastolic. There was 
tenderness in the epigastrium and the right upper quadrant, with resistance in the 
latter area. The edge of the liver was palpated two fingers below the costal margin. 
The spleen was not felt. Right costovertebral tenderness was present. There was 4 
left scrotal hernia. There was bilateral unsustained ankle clonus, more marked on the 
right side. No Babinski sign was present. No petechiae were found. 

Laboratory examinations: The urine was normal. Blood: Hemoglobin 68 per 
cent (9.9 gm.), red blood cells 3,500,000, white blood cells 17,200, polymorphonuclears 
83 per cent, band forms 1 per cent, lymphocytes 10 per cent, monocytes 6 per cent. 
The sedimentation rate was 40 mm. (Wintrobe). There were no tubercle bacilli in 
the sputum. The blood chemical tests were normal. 

The admission diagnosis was subacute bacterial endocarditis. 

Course: On January 9, 1940 the blood culture which was taken on admission was 
reported to contain 240 colonies of Streptococcus viridans, alpha type, per cubic centi- 
meter of blood. The patient was then started on sulfapyridine, one gram every 
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four hours. The temperature, which had ranged from 101 to 103° F., immediately fell 
to 99° F. within 24 hours and continued about 100° F. until January 15. Then it 
began to fluctuate between 100-103° F. until January 20 when it again fell to 100-101° 
F. It continued at this level until January 25 when the sulfapyridine was discontinued 
because of the development of agranulocytosis. It rose terminally to 104° F. The 
total dose given was 89 grams. ‘The blood sulfapyridine level during therapy ranged 
between 2.9 mg. per cent and 8.9 mg. per cent. The sulfapyridine was continued in 
spite of a poor response to its use as a preliminary to heparin therapy which was 
not instituted because of the development of an agranulocytic state. 

During the first week the pulse was about 100; thereafter it ranged about 120 per 
minute, and gallop rhythm was present at the apex. The respirations were normal the 
first week, 20-22, slightly increased the second, 22-28, and moderately so thereafter, 
24-36. 

The patient went steadily downhill. Blood cultures remained positive. Blood 
studies showed a secondary anemia of moderate degree and a leukocytosis with poly- 
nucleosis. Moist rales were heard at the bases of the lungs from January 5 on. A 
roentgenogram of the chest on January 9 showed increased markings at the bases, 
more marked on the right side, and a slightly enlarged leit ventricle. On January 23 
sacral and ankle edema were first noted, and the liver, which had been about two 
fingers’-breadth below the costal margin, was now four fingers’-breadth below. The 
spleen was still not palpable. On this day, too, fundal hemorrhages and red blood 
cells in the urine were found for the first time as evidence of embolization. At 5 p.m. 
on January 23 the patient had a sudden attack of severe painless dyspnea and cyanosis. 
At this time the respirations were 36 per minute, the pulse 136 and the blood pressure 
136 mm. Hg systolic and 66 mm. diastolic. There were diminished breath sounds and 
moist rales over the bases of both lungs. He was thought to have a pulmonary in- 
farction. He was placed in an oxygen tent and was digitalized because of his con- 
gestive failure. An electrocardiogram on January 24 showed findings suggestive of 
a coronary occlusion. The icteric index on January 25 was elevated to 12.5. Another 
electrocardiogram on January 26 suggested the presence of a previous coronary oc- 
clusion and myocardial fibrosis. The patient who up to and including January 23 
had a leukocytosis and a polynucleosis was found on January 25 to have a granulo- 
cytopenia with a leukocyte count of 776, polymorphonuclears 11 per cent, lymphocytes 
69 per cent, monocytes 21 per cent. The sulfapyridine therapy was stopped. At this 
time the blood sulfapyridine level was 5 mg. per cent. The sternal marrow findings 
revealed an almost complete absence of the granulocytic elements. That afternoon a 
citrate transfusion of 500 c.c. of blood was given and pentnucleotide 10 c.c. intramus- 
cularly four times a day was started. By the afternoon of January 26 the white count 
had risen to 1344 but the polymorphonuclear leukocytes had fallen to 2 per cent with a 
rise in the lymphocytes to 98 per cent. Thrombopenia and abnormal clotting time were 
associated. No mouth lesions were present. The dyspnea continued; the edema in- 
creased; and the abdomen became distended. The patient did not respond to prostig- 
min. He expired at 3 a.m. on January 27, 1940, 23 days after admission. A sternal 
marrow examination performed 15 minutes after death was essentially similar to the 
previous one except that no granulocytic elements were present. (See table 6 for 
blood studies. ) 

Postmortem examination: (Necropsy was performed seven hours after death by 
Drs. Kast] and Rothstein) : 


There was edema of the dependent parts and slight scleral jaundice. Petechiae 
were present in the right lower lid and over the chest and abdomen. No lesions of 
the mucous membranes of the mouth or pharynx were present. 

Lungs: A moderate amount of pulmonary edema and congestion of the bases was 
present. Microscopic examination showed a large amount of pulmonary congestion. 
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The alveoli were the seat of exudative and cellular changes. ‘The intra-alveolar cells 
were largely mononuclear. Some atelectasis was present. 

Heart: The heart was enlarged, weighing 700 grams. The pericardial sac con- 
tained 15 c.c. of serous fluid. Both ventricles were hypertrophied, the left being 
dilated. Examination of the valves showed numerous grayish-red vegetations on the 
mitral, aortic and the tricuspid valves. The mitral valve exhibited extensive ulcera- 
tion of the leaflets. Several vegetations were seen on the left auricular endocardium, 
smears of which showed gram positive cocci in chains. The papillary muscles and 
chordae tendineae appeared hypertrophied. The coronary arteries showed slight 
atherosclerosis especially at their origin. On microscopic examination, the valves 
showed fibrinoid changes with necrosis and bacterial clumping. The underlying tissue 
of the valve was extremely cellular and contained many small and large mononuclear 
cells. Occasional giant cells and some fibroblasts were present. Considerable hyaline, 
myxomatous and fibrinoid degeneration was present. The endocardium exhibited 
similar changes with cellular infiltration of the underlying myocardium. The myo- 
cardium was normal except for a few small areas of round cell infiltration. 

About 100 c.c. of yellow ascitic fluid were found in the peritoneal cavity. 

Liver: The liver weighed 2350 grams and had a nutmeg appearance on section. 
Microscopically, there was marked chronic passive congestion with bile stasis. 

Spleen: The spleen weighed 350 grams. On section it was dark and congested 
and showed 4 or 5 old and recent yellowish, white and red infarcts, the largest being 
2 cm. in diameter. Microscopic examination showed a large area of massive in- 
farction, with perisplenitis. The sinusoids outside this area were markedly dilated. 

Kidneys: The right weighed 300 grams, the left 250 grams. The capsules 
stripped easily. There were numerous old scarred areas on their surfaces which 
appeared to be old cortical infarcts. Microscopically, many of the glomeruli were 
found to be completely obliterated. A few of the glomerular tufts exhibited focal 
necrosis with suggestive embolization by bacteria. In some areas there was marked 
thickening of the capsule with partial or complete atrophy of the tuft. One large 
vessel showed what appeared to be recanalization. 

The stomach, pancreas, gall-bladder, testicles, prostate, epididymis, and adrenals 
were normal. Microscopically, the adrenal exhibited a cortical adenoma. 

Intestines: The jejunum, ileum and colon showed numerous small areas of punc- 
tate hemorrhages many of which were hard and felt like shots. Microscopically, sev- 
eral sections through the intestinal wall revealed thrombi in the submucosal vessels 
which probably represented non-bacterial embolization. 

A left incarcerated inguinal hernia which contained a portion of sigmoid colon 
Was present. 

Bone: The vertebral bone marrow was dark red in color and microscopically re- 
vealed normal cellularity and constituents. 

1/25 lla.m. Sternal Marrow Puncture 
Leukocytes 10000 per mm. Ratio 1: 4.7 

Nucleated erythrocytes 47000 per mm. 
Megakaryocytes 20 per mm. 
Differential—Polymorphonuclear leukocytes 0.5% 


Myeloblasts 0.5% 
Lymphocytes 16.0% 
Monocytes 0.5% 
Normoblasts 44.0% 
Erythroblasts 33.5% 
Megaloblasts 5.0% 


Almost complete absence of granulocytic elements. 
Numerous disintegrated cells are seen. The bone marrow thus exhibits a picture of 
agranulocytosis. 
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1/27 15 minutes after death 3:15 a.m. 


Leukocytes 2200 per mm. 
Nucleated erythrocytes 20000 per mm. Ratio 1:10 


Differential—Polymorphonuclear leukocytes 0% 
Myeloblasts 1% 
Lymphocytes 49.0% 
Monocytes 1.5% 
Normoblasts 40.5% 
Erythroblasts 7.0% 
Megaloblasts 0.5% 
Megakaryocytes 0.5% 


Essentially similar to previous. Sternal marrow examination showing agranulocytosis. 


Comment: The patient had subacute bacterial endocarditis and was given 
sulfapyridine as a preliminary to heparin therapy. In spite of this, the 
blood cultures remained positive. After a total of 89 grams of the drug had 
been given over a period of 17 days, granulocytopenia developed which went 
on to a complete agranulocytosis. The blood sulfapyridine was 5 mg. per 
cent when the granulocytopenia was found. This condition did not respond 
to transfusion and pentnucleotide as evidenced by the postmortem sternal 
marrow examination. It is difficult to say that the agranulocytic state was 
directly responsible for the patient’s death, in view of his congestive heart 
failure. Postmortem examination disclosed subacute bacterial endocarditis, 
congestive heart failure, and a vertebral bone marrow which exhibited nor- 
mal cellularity and constituents. The latter finding is not inconsistent with 
the agranulocytosis since the toxic process may selectively affect portions of 
the bone marrow. Thus, the section was probably made through a portion 
of marrow that either was not affected by the drug or had already regen- 
erated. 


Case 8. Leukopenia following sulfapyridine therapy. F. A., a 57-year-old 
white female, was admitted to the private surgical service of Dr. Martin Loeb on 
March 20, 1940 because of right upper quadrant pain of three days’ duration. 
Physical examination was essentially negative except for slight rigidity on the right 
side of the abdomen and bilateral costovertebral tenderness. A roentgenogram of 
the gall-bladder showed failure of the organ to be visualized with the dye. 

Laboratory examinations: The urine contained a trace of albumin and 8-10 white 
blood cells per high power field. The hemoglobin was 94 per cent (Sahli), the red 
blood cells 4,720,000 and the white blood cells 5,500 with 50 per cent polymorpho- 
nuclear leukocytes, 2 per cent band forms, 42 per cent lymphocytes and 6 per cent 
monocytes. 

One week after admission, March 28, under spinal anesthesia, a cholecystectomy 
and prophylactic appendectomy were performed by Dr. Martin Loeb. At operation 
a diseased gall-bladder containing many stones was found. 

Postoperatively the temperature averaged about 101° F., until April 6 when it 
rose to 104° F. At this time, signs of bronchopneumonia were found in the lower 
lobes of the lungs posteriorly. This was confirmed by roentgen-ray. A mouse 
inoculation of the sputum was negative for pneumococci. On April 5 the hemoglobin 
was 79 per cent (11.5 gm.), the red blood cells 4,100,000, and the white blood cells 
5000, with 32 per cent polymorphonuclear leukocytes, 49 per cent band forms, 17 per 


TOXIC DEPRESSION FOLLOWING THERAPY WITH SULFONAMIDES 103 


cent lymphocytes, and 2 per cent monocytes. Prior to the institution of sulfapyridine 
therapy at 3:30 p.m. on April 6, the hemoglobin was 69 per cent, and the white blood 
cells 4,300. Two grams of the drug were given as an initial dose and then one gram 
every four hours. By 7 a.m. April 7, 17 hours following the institution of the sulfa- 
pyridine therapy, the patient had had 6 grams of the drug. At 10 a.m. the drug was 
discontinued when a blood count revealed a fall in the hemoglobin to 60 per cent and 
in the white cells to 1700, with 4 per cent polymorphonuclear leukocytes, 32 per cent 
band forms, 30 per cent young forms, 30 per cent lymphocytes, and 14 per cent 
monocytés. 

In the afternoon of the same day, the white count was 1425 with 2 per cent poly- 
morphonuclear leukocytes, 40 per cent band forms, 20 per cent young forms, 22 per 
cent lymphocytes, and 10 per cent monocytes. A transfusion of 400 c.c. of whole 
blood was given immediately, and pentnucleotide (10 c.c. intramuscularly) was 
started and continued three times daily until April 13, by which time the patient had 
received a total of 170 c.c. The urine on April 8 revealed a faint trace of albumin 
and a negative benzidine reaction. Following the transfusion the patient improved 
rapidly. The hemoglobin and white cells rose, the latter on April 10 to 6,600 with 
polymorphonuclear leukocytes 62 per cent, band forms 10 per cent, lymphocytes 27 per 
cent, and monocytes 1 per cent, and then fell on April 12 to 5,400 with marked toxic 
granulation of the neutrophiles. (See table 7 for blood studies.) By April 13 the 
lungs were normal. The patient was discharged on April 24. 


TABLE VII 


Hemo- | | white | Poly- | ostno| 
Date | | Red | sed | | | Voune Mone | 
Sahli | clears 
3/20 94 | 4,700,000 | 5,500 50 2 42 6 
4/5 79 / 4,100,000 5,500 32 49 17 2 
(11.5¢m.) 
4/6 69 4,300 
(10.1 gm.) 
3:30 p.m. Sulfapyridine started 
4-7 a.m. 60 | | 1,700 4 32 30 20 14 
4-7 p.m. 1,425 2 40 26 22 10 
4-8 84 4,500,000 | 2,800) 45 22 | 24 4 
(12.2 gm.) 
4/9 74, 
(10.7 gm.) | 3,300 18 30 2 28 18 2 2 
4/10 76 | 4,500,000 6,600; 62 | 10 27 1 
(11.9g9m.)| 
4/11 70 | 3,500,000 5,500) 55 18 18 7 2 
(10.2 gm.)| 
4/12 78 4,200,000 | 5,400 61 13 22 2 1 1 marked 
(11.3 gm.) toxic granu- 
lation of 
neutrophiles. 


Comment; Though the patient had a leukopenia, she was given sulfapy- 
ridine for a bilateral bronchopneumonia. Seventeen hours following the 
institution of therapy, after 6 grams of the drug had been taken, a marked 
fall in the leukocytes had occurred. Accompanying this was a fall in the 
hemoglobin. 

Discontinuance of the drug, a blood transfusion, and pentnucleotide 
stimulated the bone marrow, and within three days the number of leukocytes 
had risen to within normal limits. 
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This case is apparently the only one on record of the occurrence of a 
leukopenia following sulfapyridine after so short an interval (17 hours). 


DIscUSSION 


Contrary to the experimental findings of Wein,’ Mollitor and Robinson," 
and Johannsen and St. George,’ and the clinical observations of Whitby,® it 
has been shown by Marshall et al.? and Brown et al.*® that sulfapyridine is 
more toxic than sulfanilamide in comparable dosages. Long et al.,’® experi- 
mentally, and Reinhold et al.,”° clinically, demonstrated that sulfathiazole is 
less toxic than sulfapyridine. 

From January 1939 until February 1941, 344 patients received sul- 
fanilamide, 49 neoprontosil, 8 sulfanilamide plus sulfapyridine, 4 sulfanila- 
mide plus neoprontosil, and 2 sulfanilamide plus sulfathiazole in The Bronx 
Hospital (a general hospital of 300 beds). During this period there has 
been one case of agranulocytosis and one case of leukopenia following 45 
and 4.3 grams of sulfanilamide respectively. This is an incidence of 0.58 
per cent with respect to sulfanilamide alone. From the inception of sulfa- 
pyridine therapy in March 1939 until February 1941, 294 patients received 
this drug, and six sulfapyridine plus sulfathiazole. Agranulocytosis de- 
veloped in one male and leukopenia in one female following 89 and 6 grams 
of sulfapyridine respectively, an incidence of 0.68 per cent. Ten patients 
received a combination of sulfapyridine plus neoprontosil during this latter 
period. In one patient leukopenia followed the use of 20 grams of sulfa- 
pyridine followed by 6 grams of neoprontosil, an incidence of 10 per cent. 
However, the white count fell following the discontinuance of the sulfa- 
pyridine; the fall was hastened during the administration of the neoprontosil 
and reached its maximum after this drug was discontinued. Fifty-one pa- 
tients received sulfathiazole between July 1940 and February 1941. None 
of these patients exhibited a toxic effect on the myeloid elements. 

The sulfonamides depress the function of the bone marrow and ap- 
parently act mainly by arresting the maturation of the leukopoietic elements.” 
The erythroblastic elements may also be affected. Arrest of maturation, 
however, does not fully explain the rapid disappearance of the circulating 
leukocytes. In acute hemolytic anemia produced by the ingestion of sul- 
fanilamide, most authorities agree that the rapid fall of the erythrocytes and 
hemoglobin is due to a direct toxic effect of the drug on the circulating red 
blood cells. The few postmortem observations in this condition have re- 
vealed a hyperplastic marrow such as occurs in response to peripheral blood 
destruction. One may, therefore, postulate that the rapid disappearance of 
the leukocytes from the peripheral blood may be due in part also to a direct 
toxic action of the sulfonamides on these cells. The damage to the bone 
marrow may become manifest as early as one day after administration of 
the drug, or as late as 10 days after its discontinuance. (Briggs in one of 
his cases reports a granulopenia as late as 10 days after therapy was 


stopped.*”) 
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The total dosage, not the blood concentration of the drug, is probably 
the important factor in producing granulocytopenia. With sulfapyridine 
there has been as high a blood concentration as 18 mg. per cent without a 
deleterious effect and as low as 5.7 mg. per cent with granulocytopenia. Ap- 
parently an idiosyncrasy to the drug must exist before the effect on the bone 
marrow becomes evident. One of us (M.S.) has given a patient with sub- 
acute bacterial endocarditis 104 grams of neoprontosil in a period of 21 days, 
followed by 335 grams of sulfapyridine in the next 98 days. Another 
patient with the same disease received 21 grams of neoprontosil in a period 
of 10 days and 138 grams of sulfapyridine in the succeeding 27 days without 
any effect on the bone marrow or the disease itself. In the majority of the 
cases reported where agranulocytosis followed sulfapyridine, the dosage was 
above 50 grams, with a range of 18-95 grams.’** ** For agranulocytosis 
following sulfanilamide, the dosage has been between 40—50 grams with a 
range of 15-90 grams.*® ** In our series of cases leukopenia followed the 
ingestion of 65 grains (4.3 grams) of sulfanilamide in one case, and 6 grams 
of sulfapyridine in another. (The lowest dosage previously reported for a 
leukopenia following sulfapyridine was 6 grams.*") In three of the cases of 
agranulocytosis about 4 grams of sulfanilamide or sulfapyridine plus neo- 
prontosil were taken. Sutherland** warns that quantities over 50 grams 
may be dangerous to patients who are already suffering from a disease which 
causes some destruction of the red cells. This statement should be modified. 
Much lower dosages, as pointed out above, can be just as dangerous. It also 
should be emphasized that leukopenia or agranulocytosis, just as hemolytic 
anemia or toxic hepatitis, may appear within 24 hours of the inception of 
sulfonamide therapy. 

The frequency and seriousness of this complication may be surmised 
from the finding that in the borough of The Bronx, with a population of 
about 1,600,000, there were 12 deaths (practically all the cases were due to 
sulfanilamide) from agranulocytosis following the administration of the 
sulfonamides between 1938—1941.*" 


SUMMARY AND CONCLUSIONS 


Six cases illustrating the toxic effect of the sulfonamides on the myeloid 
elements have been presented. Three have been due to sulfanilamide, two 
to sulfapyridine, and one to a combination of sulfapyridine plus neoprontosil. 

Two cases of agranulocytosis followed the use of 4 and 45 grams of 
sulfanilamide given over a period of one and 21 days respectively. The pa- 
tients did not respond to therapy and apparently died of the blood dyscrasia. 
One case of leukopenia developed after 65 grains (4.3 grams) of sulfanila- 
mide given over a period of 24 hours. 

Following sulfapyridine therapy, one patient developed a leukopenia after 
the ingestion of 6 grams over a period of 17 hours. In another patient, 89 
grams of the drug taken over 17 days resulted in agranulocytosis, This 
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condition did not respond to therapy and apparently hastened the patient's 
demise. 

Twenty grams of sulfapyridine plus six grams of neoprontosil taken 
over a period of 14 days, caused a leukopenia in another patient. 

Two probable cases of agranulocytosis following sulfanilamide and neo- 
prontosil therapy have also been presented. Both patients received about 
3.5 grams of the two drugs. One of the patients expired and the other 
recovered. 

From January 1939 to February 1941, 768 patients received sulfanila- 
mide and its related compounds in The Bronx Hospital. Five exhibited a 
toxic effect on the myeloid elements, an incidence of 0.65 per cent. (Cases 
having received the drug before entry to the hospital are not included in the 
statistics.* ) 

Certain conclusions may be drawn from the cases presented. 

We are dealing with drugs that have a definite toxic effect on the bone 
marrow, hence they should be used only when there is a definite indication. 
Promiscuous use for minor ailments, such as mild respiratory infections, 
tonsillitis, grippes, etc., is to be condemned. 

_ Frequent blood examinations should be done not only while the drug is 
being given, but for 5—10 days after it has been discontinued. 

The dosage of the drug, not the blood concentration, is probably the fac- 
tor that determines whether a toxic manifestation will occur in a susceptible 
individual. 

Although a small dose may cause leukopenia or a fatal agranulocytosis 
(4 grams in two of our cases), these toxic effects on the bone marrow 
usually manifest themselves after prolonged use, especially in instances 
where the disease itself has a deleterious effect upon the hemopoietic system. 

In view of the incidence of the more severe manifestations of the sulfo- 
namides, we feel that one is seldom justified in using these drugs prophylac- 


tically. 


We wish to thank the physicians on the staff for permission to publish their cases and 
Dr. I. Rothstein who did the sternal punctures and blood studies on these cases. 
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THE RESPONSIBILITY OF THE HOSPITAL STAFF 
IN GRADUATE MEDICAL EDUCATION * 


By FRANK J. SLapEN, M.D., F.A.C.P., Detroit, Michigan 


It is a noteworthy fact that graduate medical education has grown in 
interest to the extent that responsibility for its careful planning and most 
effective application is now one of the foremost problems of the medical pro- 
fession. The demand that educational opportunities be provided for all 
graduates is an equal partner with the need of making them want them and 
use them when they are provided. Practice, general and special, need not be 
criticised for this. For the progress in clinical medicine and in the related 
basic medical sciences is marching ahead with a rapidity overwhelming to the 
man who is very busy or otherwise isolated from easy knowledge of the 
advances. 

Life in medicine is a great progressive program of education, in which 
our ignorance is being constantly revealed to us to our discomfort. As long 
as no callus of indifference forms to protect us, this discomfort will stir us 
to further action and prove our safety in the end. A satisfaction with what 
we have, a lack of desire for more, and little or no interest in the new can- 
not be overcome by the provision of opportunity alone. 

The need of further instruction grows, as the decades dissipate the cer- 
tainty of things which seemed to characterize the earlier years. These facts 
make right and proper the plans of continued medical education, now in the 
minds of so many, and at this time being put to trial in widely separated 
areas of this country. Further, any outgiving way of living, such as the 
practice of medicine, requires well planned and accessible means of refresh- 
ing. Graduate medical education must furnish this as part of what is best 
in the quality of life in medicine, in a manner, too, which shall redound to the 
credit of the participating doctor in the eyes of his patient, instead of criti- 
cism of him; shall label him as progressive and up-to-date in his community, 
instead of inadequate; and shall create in him a desire for the opportunity, 
even a feeling that he cannot afford to miss it, instead of one of satisfaction 
with what he already knows. 

Out of this set-up grows the vision that we are participating in the total 
picture of life in medicine as one broad sweep of educational effort, taking in 
and giving out, from medical school days to later years—something no one 
is ever free of. Primarily, medical schools should be said to have succeeded 
when they send out an individual as a well trained student, implying the need 
of continuing education, rather than as a trained graduate. The idea of 
studies completed cannot enter, except as a mile-stone of time and accomplish- 
ment is recognized and then passed by. 

* Read at the Boston meeting of the American College of Physicians, April 21, 1941. 
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If the seeds of enjoyment of learning have been sown, and the more or 
less insatiable demand and search for the truth are there, one finds the op- 
portunity to satisfy it present in every hour and every day, and with every 
patient. 

If, in turn, one is ambitious to teach and has a real love of teaching, he 
finds the opportunity every day of his life, whether it be to his patient, his 
patient’s family, the nurse, the student, the industrial executive, his own 
family at home, or medical students, interns, staff members or older col- 
leagues. The opportunity challenges him every day. It fairly envelops the 
man in medicine today. The response depends upon him, his natural equip- 
ment, upon the examples that have been set him, and his earlier training. 

These facts build the picture of medicine as a huge program which is 
educational by natural evolution. Medicine must expect of its graduate this 
dual role of student and teacher. It should be firmly engrafted in his pur- 
poses before graduation. If he is a good student, he has the first point in 
making him a good teacher. 

One must continually seek the truth, and then share it with his colleagues 
and others, if to their advantage. In medicine it is to our credit to covet the 
knowledge and skill of the other fellow and work until we get them. 

The trend today in all professions, not medicine alone, is toward a con- 
version of what is traditionally acknowledged as a need for constant study, 
into real action in the form of search for opportunities to learn and if possible 
by some reasonable method of concentrated devotion of time and effort. 
President Ruthven of the University of Michigan has recently pointed out 
that the universities in recognizing this to be a fact have reached out to meet 
what they consider a laudable restlessness and urge among their own grad- 
uates. Now they are ready to do so for as many of their related community 
groups as they can serve. 

As early as 1934, “ this expansion of interest in acquiring new knowl- 
edge’ was referred to as “ part of a world-wide renaissance in adult edu- 
cation which is permeating all phases of life.”’ 

Most revealing is the surprising amount of literature upon the subject 
of graduate medical education. For three decades this has been appearing 
increasingly. No one at this stage can have a very original idea or plan, so 
many and varied and thorough are the articles on record. One can express 
the situation only as he speaks of the experiences of innumerable enthusiasts, 
men, and groups of men, who have given themselves to the project. 

With state and county societies taking up the cudgel, besides here and 
there conspicuously an interested leader in medicine, certain national associa- 
tions and a number of foundations have found it a field for surveys, reports, 
planning and experimenting. All of these merit careful study, especially the 
plans of certain foundations to improve medical practice in local areas. 
Then, too, awareness is necessary, because the already established mechan- 
isms and relationships should not be upset too radically. Regulatory plans 
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do not supply the need. The ideal is to inject into what is going on, the spirit 
of renewed study and sacrifice to make increased knowledge and skill avail- 
able to patients. 

The opinion has been expressed that this literature is not read by the pro- 
fession in general. Anyone forced to review the literature on graduate 
medical education which has been appearing during the 40 years of this cen- 
tury will be amply repaid. For this review gives substantial foundation and 
background to any thoughts expressed today, to the suggestions and con- 
. Victions or results of experiments which furnish answers to this whole 
problem. 

The field least adequately handled, or even considered, in relation to 
graduate medical education, is that expressed by the title of this paper, the 
responsibility of the hospital staff. 

Medical schools and universities must be the fountain-head for matters 
pedagogical in medicine. Those who are devoting their lives to teaching 
must be respected for their greater knowledge in the educational field, even 
though there is a group who are more devoted to the content of their special 
field than they are to ways and means, methods, and values involved in the 
general problems of teaching. 

The interest and time of medical school and university hospital staffs and 
their available funds are said to be taken up with the responsibilities of 
undergraduate medical education, with the exception that graduates of 
promise are carried along in opportunities of advanced study and research. 
This is the group out of which the future teachers and university leaders 
come. In spite of their full schedules, the majority of university hospitals 
throughout the country are now giving medical courses for postgraduates at 
certain times of the year. 

In one western state the success of the plan was reported not only in 
the advantages to the practitioner and the practice of medicine, but it was 
said the “cloistered professor was given a chance to become acquainted with 
the general practitioner and his problems,” the inference being that his teach- 
ing improved along practical lines, more in keeping with the needs of the man 
in practice. 

Much has been said of the university hospital in this connection, but the 
large general hospital, the community hospital with staff large enough to be 
balanced, has its own particular field of work to perform. Because it is 
not a university hospital, it is often called a non-teaching hospital. Many 
influences in the last 25 years, external and internal, have developed teaching 
in it as a necessary part of staff training, of clinical programs and of bedside 
and laboratory work. The reference to it as a non-teaching hospital today 
means that it is not a university hospital in close relation to the medical 
school. The staff of the hospital values relationship with the university and 
medical school, realizing that what the latter prizes most in standards and 
qualifications, the hospital staff wants most to have. One who has lived 
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through the life-time of such an institution from its beginning 26 years ago 
to date, can testify to the high purposes and ideals behind its inception and 
growth, built as a community hospital, organized for service to a city, with 
the emphasis on standards of care, teaching of staff, and research, as being 
those influences which interact to produce the most progressive work, the 
greatest happiness in the work and the best results. If such a hospital is not 
equipped and qualified to share in some way in the needed graduate teaching, 
then the first responsibility is to convert it so that it may do so and can be 
said to have a professedly teaching staff. 

Let us see what such a hospital staff is doing today to justify what has 
been said. Very few staffs of 150 or more are without a nucleus of mem- 
bers who have taught in medical schools in earlier years. They will always 
have the love of teaching in their hearts. They still have the urge to demon- 
strate clinical examp!es somewhat in the happy style exemplified by Osler, 
or to make an operating pavilion somewhat as impressive as did Halsted, 
or even to illustrate a pathological demonstration somewhat as vividly as did 
Welch. 

There is little need for external influences to lead such a group to study 
and to apply the best methods of teaching an intern curriculum; to make 
maximum use of clinical material for the training of individual members; to 
pick up with renewed enthusiasm the emphasis upon basic medical sciences 
in seminars, in special group meetings, in personal thinking and in the 
analysis of individual cases. 


It should go on record that such an institutional staff includes teachers 
who are keeping in close touch with their colleagues in academic circles and 
profiting by the opportunity. Such a hospital chooses for its intern the 
graduate who wants to learn, and then strives in teaching him to develop 
further his teaching qualities first brought to the fore in his medical school 

days. The internship thus becomes the second phase of this student-teacher 


life in medicine. 

The activities of such a hospital staff in graduate medical education are 
both intramural and extramural. The intramural program is built about 
the staff in training, men who remain one to five years. 

In these years, the aim is to develop a spirit in the man and a relationship 
in the hospital which will form the basis of the extramural program later. 
In the man, it is the spirit of study and of search for the truth; in the hos- 
pital, the providing of opportunities. 

Again we should like to emphasize the continuous, educational character 
of life in medicine, wherein the pre-medical and medical school days form 
. the first phase; the intern and resident years form the second phase; and 
the life-long era of practice of medicine, general or special, forms the third 
phase. 

The possibilities of continued medical education through the years after 
graduation are first determined by the type of applicants admitted to medi- 
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cal schools. During the years of instruction in basic medical sciences and 
clinical subjects, medical schools are even more responsible for the definition 
of the limits of later education. The quality of the teaching and of the 
examples set enables some schools to send out men with the vision of con- 
tinual striving and study toward that goal of perfection which is never 
reached; whereas from others the graduates are more inclined to be guided 
by the one idea of getting to practice by the shortest possible route. Those 
qualities must be part of him at graduation which make him enjoy the life of 
a student and look forward with the expectation of living it out in the next 
two phases of his medical work, in the hospital and in his practice. This is a 
crucial point for graduate medical education which needs more consideration 
and pressure. Otherwise it is a despairing task to try to develop this spirit 
later. The exception may be in those men who seem to find themselves and 
life’s values so much more clearly in the years of hospital training. This 
usually does not arrive during intern year. It is an experience peculiarly 
of the third year, during the residency, and some evidence suggests it is re- 
lated to the way in which responsibilities are placed upon him at this time. 
Osler says: ‘“‘ To his five senses he must add two more—the sense of respon- 
sibility and the sense of proportion.” These are frequently acquired at this 
time, and a new man emerges. 

So the hospital shares with the medical school the responsibility for nur- 
turing and developing these factors, upon which it is fair to believe post- 
graduate medical education depends for its successful building. 

If the need of the medical school phase is fulfilled, the challenge of the 
next period must be accepted by all hospitals that appoint young graduates 
to their staffs, because they are the core of their intramural, teaching 


activities. 

Our experience is clear on this point—if these qualities of continued 
study and ability to share and impart knowledge, what we have called in this 
paper the student-teacher qualities, if these are further nourished and kept 
alive during his year or years of hospital internship and residency, we have 
every reason to expect this man to carry on as a serious participant in 
graduate medical education in the years of practice, whether general or 
special, wherever he is, in the larger city or in the relatively isolated, rural 
districts. 

The how of this accomplishment during intern and resident years is not 
nearly as important as the spirit behind the how, the adherence to this prin- 
ciple and to this objective, in all the various plans in use for the training of 
interns and younger staff men. 


Throughout the first year, demonstrations and discussions, and em-. 


phatically not didactic lectures, are the program. In the spirit of the teach- 
ing, ‘‘ there is no appreciable difference between the teacher and the taught— 
both are in the same class, the one a little more advanced than the other.” 
The interns are made familiar with the laboratory methods in vogue in the 
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hospital ; the history taking procedures and general and special examinations 
used ; the diagnostic and therapeutic technics employed; the business of floor 
administration; emergency states and their handling; the special classes of 
medications found most useful; the place of physical therapy ; medical ethics, 
customs and courtesies; and the medical economics of the institution and of 
practice. Procedures are followed through so that it is known that each 
man has had each experience at least once under supervision. In all clinics, 
section meetings, special seminars, and so on, the junior men are the focus 
of teaching. Residents learn much by supervising and teaching interns. 
Each man is expected to create his own record of his instruction and ex- 
perience. In this way he is very possessive of his knowledge. It is part of 
him. Whereas if typed outlines and a syllabus are issued to him, he is apt 
to store them away in a top drawer without knowing their contents and yet 
comfort himself with the thought he can get them again when the need arises. 
The aim is to stimulate the need of personal effort to get and to have and 
even share with others. For this is the very essence of the habits of con- 
tinuance. 

Osler has summed up the picture in his essay, The Student Life: “ the 
hardest conviction to get into the mind of a beginner is that the education 
upon which he is engaged is not a college course, not a medical course, but a 
life course, for which the work of a few years under teachers is but a 
preparation.” 

It has been said: ‘‘ While many things are studied, few are studied thor- 
oughly. Men will not take time to get to the heart of a matter. After all, 
concentration is the price the modern student pays for success.” 

This is the challenge of the resident years and by making assignments 
to smaller groups, subsections with more limited fields, after intern year, 
they have the association with men who show them what it is to delve deeper 
into clearer understanding of backgrounds and underlying conditions. 
When clinical medicine, so easily handled in the main without it, has the 
door opened constantly to the values of the underlying anatomical, physio- 
logical and biochemical values, understanding replaces strained memory, 
and the possibilities of complacency dominating the spirit are dispelled. 

Most fortunate are the general hospital staffs that prize a close relation- 
ship to a medical school and university. Our residents and younger as- 
sistants may register in the graduate department of the University of Michi- 
gan and accumulate credits for advanced degrees thereby, while the major 
part of their work is research in the hospital leading to a final thesis. By 
this plan, recognition is given to the quality of work of the staff as well as 
its ability to teach. It is beneficial for both student and hospital. 

There is no doubt the residents bring something back from the university 
which contributes a certain academic character to the conduct of medicine— 
is stimulating, is making a better clinician of the man, and enhances the 
efforts of the staff in general. It is by all means the advisable plan, and it 
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would be a great stimulus and a step ahead if universities would make such 
hospital staffs or selected members of it an allied, second line of resource in 
the great field of graduate medical education. For such men in one hos- 
pital have already taken over the second phase of training of enough men 
from different medical schools to approximate (if they all came from one 
school) one-quarter of the annual graduates of that school. With such 
hospitals now carrying that responsibility in the training of interns and 
residents, it cannot be denied that they are playing a large part in the con- 
tinuance of education of the graduates of all medical schools. Certificates 
of service plus university credits under this plan will represent much more 
than just necessary time put in. 

The extramural activities of the hospital staff in this field in the State 
of Michigan are fortunate to be under the wise and untiring leadership of 
Dr. James D. Bruce, now President of the American College of Physicians. 
With very evident enthusiasm, university and medical school faculties, 
members of the state and county societies, and especially of the hospital staffs 
have joined to provide useful courses in teaching centers, as well as to bring 
education along practical lines to the man who cannot afford in time or 
money to go any distance to get it. Dr. Bruce has furnished vision as a 
pioneer and unusual organizing ability to bring these plans to successful 
accomplishment. 

We have referred to the third phase of the continued medical education as 
that coming during the years of practice, general or special. A plan has 
evolved from the impressions gained during a reunion of ex-staff members of 
the hospital. The surprising spirit of enthusiasm and regard which brought 
men back from considerable distances, and the enjoyment of sharing the 
institution and its work again with them showed the existence of an attach- 
ment that immediately suggested an unfulfilled obligation on the part of the 
hospital staff. 

Since then, the plan has been unfolding which would cover for a life- 
time much of the problem of graduate medical education for an increasing 
number of doctors in practice. 

With 50 or 60 men leaving the staff each year, after one to three or five 
years’ service, the effort has been to tie in with them in their new fields suf- 
ficiently to keep alive their friendships with the staff and their feeling that 
the hospital is a continued source of supply to them even in their absence. 
This has had nothing to do with the reference of cases, because these men 
have scattered over the widest areas of the nation and world. Special efforts 
are made to send them copies of detailed reports of clinics; copies of litera- 
ture; reviews of section meetings; case reports illustrating new advances in 
any line, especially therapy; autopsy reports; case reports brought up in 
clinical pathological conferences; reports brought back from meetings at- 
tended ; and specially prepared material, if of special benefit to them. 
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A perfect stream may go forth from men whom they know and who 
in turn know their needs and speak their language. 

This is capped by devoting a weekend, once a year, maybe twice, to a 
program wherein the current work in the hospital is shared and these men 
are lived with on a basis of friendship and needs. This plan has stirred the 
enthusiasm of the hospital staff. It has met a fine reaction on the part of 
the ex-staff members. The opportunities are supplied in a manner which is 
natural and consistent with the self-respect of the doctor and his standing 
in the community. Instruction comes from men who know him on a basis 
already established, men who are aware of the spark, the interest, the hunger, 
the need of this particular individual. The maximum can be accomplished 
in this personalized way to prevent mental, moral and physical death of the 
individual. Each hospital in turn can have the realization, that, in this great 
plan of continued medical education, it is taking its share of responsibility, 
and most peculiarly fulfilling an obligation that is its very own. 


1 
1 
1 
l 
y 
> 
1 
t 
y 
5 
t 
jo 
n 


CASE REPORTS 


THROMBOCYTOPENIC PURPURA ASSOCIATED WITH DISCOID 
LUPUS ERYTHEMATOSUS AND RENAL GLOMERULAR 
CHANGES * 


By Morton H. Eperman, M.D., New York, N. Y. 


THE occurrence of thrombocytopenia associated with lupus erythematosus 
has been referred to by Templeton,’ Lyon,? Baehr, Klemperer and Schifrin,’ 
Ginzler and Fox,* Keil,® and others. However, it had been previously observed 
by Libman and Sachs ® in the second of the four cases, which they reported in 
1924 and which for want of a better name, they called atypical verrucous endo- 
carditis. Up to the present thrombocytopenia and the accompanying thrombocy- 
topenic purpura have been considered by many one of the visceral or systemic 
manifestations of the disseminated form of lupus erythematosus. Further, the 
chronic fixed variety of lupus erythematosus has been considered non-fatal unless 
an acute exacerbation with dissemination of skin lesions occurs. It is, therefore, 
of special interest that the present case report with necropsy findings presents 
an instance of the co-existence of acute thrombocytopenic purpura, discoid lupus 
erythematosus, and renal glomerular changes. 


CASE REPORT 


Clinical History: J. R., a 49-year-old salesman, entered the hospital October 24, 
1939 acutely ill. He had begun to suffer from thrombo-angiitis obliterans of the 
lower extremities at the age of 34. The chief symptoms had been cramps in the legs 
and feet, with swelling of the ankles, particularly in the spring and fall. Treatment 
by physical methods and exercises had been followed in recent years by disappearance 
of many of the complaints referable to the lower extremities. Appendectomy was 
performed at the age of 42. A chronic skin condition of the face was known to have 
been present for two years. 

In September 1939, he began to experience frequent epistaxis, slight bleeding 
from the ears, ecchymoses of the arms and legs, soon followed by severe frontal head- 
aches, dyspnea on exertion with palpitation, and weakness. Then for 10 days there 
was repeated diarrhea with tarry stools and hematemesis, followed by progressive 
weakness, dizziness, and pallor. The diet had been poor in meat, bread and butter and 
excessive in spicy foods. 

Physical Examination: On admission the temperature was 100° F., pulse 108 per 
minute, respirations 20 per minute, systolic blood pressure 120 and diastolic 70 mm. 
of Hg. The patient appeared extremely ill, pale, and dehydrated. There was dyspnea 
at rest and marked restlessness. There were many small and large ecchymotic spots 


over both arms and legs. 
Over the temporal and malar areas of both sides of the face were patches 0! 


* Received for publication February 27, 1941. : 
From the Department of Medicine, Jewish Hospital, Brooklyn, New York, Service of Dr. 
E. L. Shlevin. 
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typical discoid lupus erythematosus. These areas were reddish scars, denuded of hair, 
infiltrated, depressed, atrophic, with adherent scales and many patent follicles. 
Ophthalmoscopic examination showed pallor of the optic discs but no other ab- 
normalities. The lungs were clear. The heart was not enlarged to percussion. The 
heart sounds were of fair quality and regular in rhythm. An apical systolic murmur 
was heard. On abdominal examination the liver and spleen were not palpable. The 
pulsations of the dorsalis pedis vessels were absent but the pulsations of both posterior 


) 
tibial vessels were fairly strong. 
Course in the Hospital: October 29, 1940: Fever ranged between 99° and 102.4° F. 
Small amount of blood streaking found in the sputum and in the nasal discharge. 
TABLE I 
Laboratory Findings on Admission—October 24, 1940 
. Hematological Chemical Examination of the Blood Urine 
1 Hemoglobin—37% Urea nitroge n—22. 0 mg. Specific gravity—1.010 
1 Erythrocytes—2,170,000 Sugar—88.0 mg. Albumin—faint trace 
Leukocytes—7,500 Fibrinogen—436 mg. Sugar—absent 
Polymorphonuclear Calcium—8.8 mg. 
neutrophiles—54% 
: Band forms—18% Phosphorus—3.9 mg. % Microscopic—occasional 
red blood cell 
Lymphocytes—22% Total protein—5.19 gm. % 
Monocytes—3% Albumin—3.45 gm. 
Eosinophiles—2% Globulin—1.7 gm. % 
Basophiles—1% A/G Ratio—1.98 


Platelets—30,000 

Bleeding time—3} min. 

Clotting time—8} min. 

Reticulocytes—9% 

Prothrombin time—normal 

Fragility test—normal 

Bone marrow—absence of megakaryocytes * 

Blood Wassermann test negative; blood culture sterile; sedimentation rate 70 mm./hr. 
(Westergren) 


of the bone marrow on postmortem showed ate ‘rs of 
megakaryocytes. A possible explanation for this may be that on sternal puncture a specimen 
from a very limited area is aspirated and the findings may not be a true representation of all 
the bone marrow elements. 


TABLE II 


Date | HGB. RBC. WBC. | PMN. Band Lymph. Mono. Eos. | Basophiles 


10- 24- 40 | | 


10- 27- -40 | 37% | 1.84 


“10-30-40 | 37% 


| 
| 
10-28-40 | 40% | 2.64 | 6625 | 
| 2.04 | 
| 


2-40 | 34% 


5-40 | 37% | 1.56 
AL 10-40 -40 | 37% | 2.7 | 8000 | 50 17 26 6 i 0 


15-40 | 25% 


7500 | 54 18 |- 21 1 
66 10 24 0 0 0 
| 
| 1.77 | | | | | | 
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TABLE III 


Date Bleeding Time Clotting Time Platelets Reticulocytes 


10-24-40 3} minutes | } minutes 


10-26-40 6 minutes | 
10-27-40 | 30,000 
11- 5-40 | 


11-17-40 


Fic. 1. Photomicrograph of section of skin taken from area of discoid 
lupus erythematosus of the face. 


November 3, 1940: Several episodes of epistaxis occurred. Temperature 
ranged between 98.6° and 103° F. Fundus examination showed a few linear hemor- 
rhages. There were numerous ecchymotic spots over the skin. 

November 5, 1940: Patient appeared weaker; bleeding from nose and gastro- 
intestinal tract was increased. The platelet count was 30,000 per cm., the reticulocytes 
were 5.6 per cent. Ecchymotic spots appeared on lips, buccal mucous membranes, and 
pharynx. 

November 6, 1940: Excision of specimen of skin from area of discoid lupus 
erythematosus on right temporal region of face showed the following on histological 
examination : 
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| 2} minutes | 36,000 
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“One surface is corrugated and is covered by a narrow band of stratified 
squamous epithelium with keratinizing superficial layers and short blunt rete pegs. 
The epidermis is flattened out, and the papillae have for the most part disappeared. 
The vessels within the papillae are likewise few in number. The lymphatics are dis- 
tended. In the deeper portions, there are focal areas in which there is an infiltration 
by small round cells, and large mononuclear cells, with occasional plasma cells. Some 
of these are seen also about blood vessels. There is marked edema of the connective 
tissue both superficial and deep, and the tissue here has a somewhat basophilic tint. 
With elastic stain there is marked swelling, fragmentation and clumping of the elastic 
tissue. Diagnosis: Lupus erythematosus.” (Dr. D. M. Grayzel and Dr. D. L. 
Satenstein. ) 

November 9, 1940: Ophthalmoscopic examination: “ Media clear; fundi presented 
general pallor of the optic discs. Disc margins were clear except where obscured by 
retinal hemorrhages. Veins were tortuous, full and deeply colored. Throughout 
both fundi there were large, purplish colored linear hemorrhages and small circular 
whitish exudates ; both hemorrhages and exudates were perivascular.” (Dr. J. Levitt ) 

November 11, 1940: Patient vomited 500 c.c. dark brown material and small 
clots of blood. Pulse was weak and rapid. Abdomen was full but the spleen was not 
palpable. During the ensuing week there was continued intestinal bleeding, fresh and 
old blood found in the mouth, extreme weakness, rapid, shallow respirations, thready 
pulse, pallor, lethargy, tenderness and distention of the abdomen. Heart sounds were 
distant and regular in rhythm. 

November 14 to 19, 1940: 


Blood Pressure ............ 110/64 mm. mercury 

80 to 160 per minute 
d 20 to 40 per minute 


Nov. 15, 1940: Urine examination revealed no abnormalities (specific gravity 
1.018). All previous urine examinations between October 31, and November 15, 1940, 
were normal, the specific gravity ranging between the values of 1.014 and 1.020. The 
exception was the admission urine specimen which on examination revealed a faint 
trace of albumin and an occasional red blood cell. 

There was onset of hiccoughing which continued periodically until death. The 
vomitus became grayish. Tongue was covered with old blood. Sclerae became sub- 
icteric. Both lungs were clear radiographically. 

November 19, 1940: Patient found gasping for breath. Pulse and heart sounds 
became imperceptible and breathing ceased at 7 :30 p.m. 


POSTMORTEM FINDINGS 


Macroscopic: The body was that of a well developed, poorly nourished, white adult 
male. The skin was pale and there were a few fresh purpuric spots over the abdomen. 

There were several small areas of hemorrhage beneath the endocardium of the 
right atrium and ventricle of the heart. The valve leaflets were thin and delicate. The 
anterior descending branch of the left coronary artery was tortuous and its distal third 
could not be traced. There was no evidence of bronchopneumonia. The stomach and 
intestines were distended with dark blood. There were a few shallow, irregular 
ulcers in the stomach. There were numerous, irregular, shallow mucosal defects 
similar to those in the stomach throughout the entire extent of the small bowel. The 
colon and rectum contained shallow ulcers similar to those in the stomach and small 
intestines. The gall-bladder contained a solitary, mixed mulberry calculus. The kid- 
neys showed a finely and coarsely granular pale pink surface and were usual in size. 
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Fic. 3. Photomicrograph ( X 600 magnification) of glomerulus showing in areas thickening 
of the basement membrane and endothelial proliferation. 


The spleen was slightly enlarged. The abdominal lymph nodes were enlarged, soft 
and discrete. 

Microscopic: The wall of the right coronary artery was thickened and its lumen 
was filled with a canalized thrombus. Two vessels at a point beyond which it was 
not possible to trace the anterior descending branch of the left coronary artery, showed 
lumina with canalized thrombi. The myocardium showed scattered patches of fibrosis. 

The aortic lymph nodes were loosely arranged and contained many large phago- 
cytic and reticular cells. 

In sections of the stomach that were taken, none of the ulcers that had been ob- 
served were found on microscopic examination. In the small intestine, the mucosa was 
missing in many places and was replaced by large masses of detritus, containing many 
small and large mononuclear cells, extending to the submucosa. 

There were a few areas of necrosis in the liver and pancreas. There was some 
hyalinization of the arterioles in the spleen. The kidneys showed definite thickening 
of the basement membrane in many places resembling “ wire-loop” lesions. In places 
there were evidences of proliferation of the endothelial cells of the glomerulus. 
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SUMMARY OF THE CASE 


The patient, a man 49 years of age, suddenly developed an acute thrombo- 
cytopenic purpura. Discoid lupus erythematosus of the face was present and 
was verified histologically. The anemia was severe and the bleeding uncontrol- 
lable. No treatment that was attempted could check the rapidly fatal course of 
the disease. There was persistent elevation of temperature. The blood culture 
was sterile. The urine remained clear. The lungs were radiographically clear. 
There was no evidence of endocarditis. Death was due to hemorrhage and 
exhaustion. 

Autopsy revealed numerous ecchymoses of the skin, the stomach and intestines 
distended with blood, the spleen slightly enlarged. The significant microscopic 
findings were in the kidney and consisted of thickening of the basement mem- 
brane in places resembling “ wire loop” lesions and proliferation of the endo- 


thelial cells of the glomerulus. 
CoMMENT 


It is impossible, with our present knowledge of the subject, to prove that the 
glomerular changes or the acute thrombocytopenic purpura in this case, are 
visceral manifestations of the discoid lupus erythematosus that was known to 
exist both on clinical and histological survey. Suffice it to say that both have 
been described with the disseminated variety of lupus erythematosus and have 
been considered part of the disease mainly because of the increasing number of 
cases in which each of the above findings has been observed. Both are impor- 
tant, because if the glomerular changes are visceral manifestations of discoid 
lupus erythematosus, then additional evidence is brought to bear that the fixed 
and the disseminated varieties of lupus erythematosus are merely morphologic 
variants. It is not completely agreed that this is so. Further, if the thrombo- 
cytopenic purpura is a manifestation of the discoid lesions that were found, it 
would necessarily indicate that visceral manifestations of a serious nature may 
occur with this variety of skin lesion. It has been repeatedly stated that patients 
with the chronic discoid lesions are not otherwise ill and do not die of the disease. 
It is well known that the discoid form may undergo acute exacerbation with a 
dissemination of skin lesions. The associated findings here reported, if they are 
not coincident, would imply that the discoid form may undergo an acute exacerba- 
tion with visceral changes without dissemination of skin lesions. 

The renal changes, the so-called “ wire loop” lesions, are described in a paper 
by Baehr, Klemperer, and Schifrin.* Stickney and Keith ‘ recently reported that 
in 8 of 15 cases of disseminated lupus erythematosus there was no definite renal 
change except that seen terminally in debilitating diseases. The most definite 
lesion that they found was a proliferation of the endothelial cells of the glomeru- 
lar capillaries, although hyaline thickening of the basement membrane was also 
frequently present. The arteries and arterioles were found to be normal in most 
of the cases. The glomerular alterations in the present case were not striking, 
but positive findings, as suggested by the report of Stickney and Keith, are of 


significance. 
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CONCLUSIONS 


1. A case of acute thrombocytopenic purpura associated with discoid lupus 
erythematosus without dissemination of the cutaneous lesions is reported. 

2. Renal changes consisting of thickening of the basement membrane in 
places resembling “ wire-loop”’ lesions, and endothelial proliferation in the 
glomeruli were found at autopsy. 


Thanks are expressed to Dr. M. Lederer for reviewing the paper and to Drs. E. L. 
Shlevin and A. Walzer and A. Davidson for their kind assistance. 
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MYXEDEMA HEART; REPORT OF A CASE * 


By Artuur M. Master, M.D., F.A.C.P., and JENNy Stricker, M.D., 
New York, N. Y. 


THE following case is reported because it presented all the typical findings of 
myxedema heart, which disappeared after thyroid treatment. In addition, the 
occurrence of pericardial effusion in myxedema heart and its bearing on the 
symptomatology of the disease will be discussed. 


REPORT 


History. B.S., a white female of 37, developed the clinical signs and symptoms 
of hyperthyroidism at the age of 27. The basal metabolic rate at that time was + 63 
per cent. Fo!lowing a subtotal thyroidectomy the patient did well until one year ago, 
when progressive weakness and fatigability became evident. Despite a normal blood 
count she was treated with liver and iron without relief of her symptoms. Two 
months prior to observation she had the grippe, which was followed by increased 
Weakness and shortness of breath. She complained of precordial pressure at rest and 
particularly on exertion. 


* Received for publication August 31, 1940, 
From the Cardiographic Laboratory, The Mt. Sinai Hospital, New York City. 
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Examination, Physical examination revealed a well developed female. The skin 
was dry and showed definite loss of turgor. The thyroid gland was not palpable and 
the healed thyroidectomy scar was apparent. The apex beat was neither visible nor 
palpable and the heart sounds were of poor quality. The heart rate was 70 beats per 
minute and the blood pressure 98 mm. of Hg systolic and 70 diastolic. There was 
no evidence of congestive failure. 

Fluoroscopy and the roentgenogram (figure 1) revealed a generally dilated, flabby 
heart which was enlarged to the right and left. The pulsations were definitely dimin- 
ished and sluggish. This was also seen in the roentgenkymogram. The electro- 
cardiogram (figure 1) showed low voltage of all the complexes and left axis deviation. 
The basal metabolic rate was — 19 per cent. This in conjunction with the other find- 
ings suggested the diagnosis of myxedema heart. 


Fic. 1. Teleroentgenogram and electrocardiogram before thyroid treatment was begun. 
Basal metabolic rate — 19 per cent. Heart enlarged to the right and left (water bottle shape). 
The electrocardiogram shows low voltage of the QRS (4 mm.) and T-waves. 


Clinical Course. Thyroid medication, 1 gr. daily, was instituted. After 15 days 
of this treatment the patient was subjectively improved; she was less tired and felt 
generally better, although there was no change in the basal metabolism or in the 
electrocardiogram. The thyroid dose was increased to 3 gr. daily and within a week 
the basal metabolism had risen to —5 per cent and the blood pressure to 110/70, and 
the heart sounds were of better quality. Fluoroscopy and roentgenogram (figure 2) 
showed a definite decrease in the size of the heart, although it had not returned to 
normal; the cardiac pulsations were of larger amplitude. In the electrocardiogram 
(figure 2) the voltage of the QRS and T-waves had increased. The dose of thyroid 
was then reduced to 2 gr. daily to avoid the possible ill effects of overdosage. A week 
later the basal metabolic rate was —4 per cent and the blood pressure 115/70. The 
electrocardiogram taken at this examination (figure 3) revealed all the deflections to 
be of normal voltage and on fluoroscopy the heart was of normal size; in fact it was 
a small heart (figure 3). The contractions were vigorous. Ten days later the patient 
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Fic. 2. After six weeks of thyroid medication. Basal metabolic rate —4 per cent. 
Teleroentgenogram shows decrease of the heart size. In the electrocardiogram there is an 
increase in the voltage of the QRS to 10 mm. The T-waves are of normal amplitude. 
There is a slight left axis deviation. 


| 


Fic. 3. After two months of thyroid medication. Basal metabolic rate +2 per cent. 
The roentgenogram shows a heart of normal size, and the electrocardiogram a further in- 
crease in the voltage of the QRS and T-waves. 
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reported that she was much improved, was very active and complained no longer of 
any fatigue or weakness. 


CoMMENT 


Although it is uncommon to find all the characteristic signs and laboratory 
evidences of myxedema heart in any single case, our patient was a classical ex- 
ample of this disease. Usually the basal metabolic rate in cases of myxedema 
is lower than in our patient, yet this diagnosis seems established by the rapid 
regression of cardiac enlargement and clinical and electrocardiographic improve- 
ment following thyroid therapy. Other cases of clinical myxedema with basal 
metabolic readings of — 20 per cent have previously been reported." 

In 1918 Zondek ? was the first to describe myxedema heart as a clinical entity. 
He reported four unusual cases which presented cardiac enlargement and slug- 
gish cardiac movements accompanied by bradycardia and alterations in the 
electrocardiogram. He demonstrated the remarkable diminution in the heart size 
and the return to normal of the electrocardiogram following thyroid adminis- 
tration. Since his original communication ample corroborative evidence has ac- 
cumulated to justify the term myxedema heart. Assman * and also Fahr* re- 
ported cases of myxedema heart upon which digitalis had no effect. However, 
when thyroid medication was instituted marked improvement of the myxedema 
with disappearance of the fluid due to “ heart failure” was noted. This is fur- 
ther evidence of an endocrine factor. 

The myxedema heart presents a characteristic roentgenoscopic picture. It is 
triangular in shape and its silhouette bears a striking resemblance to a water 
bottle. The heart is flabby and its pulsations are sluggish and diminished in 
amplitude. This is evident on fluoroscopy and can be recorded objectively in 
the roentgenkymogram, as in the case presented. The electrocardiogram is char- 
acterized by low voltage of all the deflections. Following the administration of 
thyroid the return of the basal metabolic rate to normal is paralleled by a decrease 
in the transverse diameter of the heart and by an increase in the amplitude of 
cardiac pulsations and in the voltage of the electrocardiogram. This was well 
illustrated in our patient by serial electrocardiograms and_ teleroentgenogramis 
taken during the course of treatment. 

The diminution of amplitude of the cardiac pulsations in myxedema has been 
attributed to a decreased power of muscle contraction. It has been shown ex- 
perimentally ° that the voluntary muscles fatigue rapidly in myxedema and that 
the fatigue diminishes after thyroid treatment. Apparently the same mechanism 
holds in the heart muscle, resulting in a decrease in pulsation, which is corrected 
by administration of thyroid. Formerly, it was thought that the low voltage in 
the electrocardiogram in myxedema was caused by the increased resistance of the 
myxedematous skin.® However, Thatcher and White * disproved this theory by 
inserting needle electrodes under the skin without producing any changes in the 
voltage. The latter increased only after thyroid treatment. 

It is interesting to note that the increase in the cardiac silhouette, the dimin- 
ished pulsations of the heart borders, the low voltage of the electrocardiogram 
and the very distant heart sounds are also present in pericardial effusion. Several 
authors therefore have attempted to explain these findings in myxedema on the 
basis of pericardial effusion and have educed evidence for this view. In 1927 
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Goldberg * produced hydropericardium, ascites and anasarca in sheep and goats 
by total thyroidectomy. More recently Gordon * and Freeman '° tapped the peri- 
cardium in patients with myxedema heart and noted fluoroscopically an imme- 
diate decrease in the heart size. The same results were obtained with thyroid 
therapy, which prevented the re-accumulation of hydropericardium. The effu- 
sion recurred, however, when the medication was stopped. Marzullo and 
Franco " and Feasby ** have recently reported similar cases. These observations 
suggest that the characteristic changes in myxedema heart may be caused by the 
presence of pericardial effusion. Whether the latter is the direct result of heart 
failure or an exudative process caused by the myxedema per se is a moot 
question. The absence of pericardial effusion in the ordinary cases of cardiac 
decompensation together with the inefficacy of digitalis in myxedema suggests 
that the pericardial effusion found in myxedema is not caused by heart failure, 
but by hypothyroidism. One should consider the possibility of myxedema heart 
in any patient with cardiac enlargement and serous effusions which do not re- 
spond to digitalis therapy. 


SUMMARY 


A case of hypothyroidism is described in which the classical signs of myx- 
edema heart appeared ten years after operation for hyperthyroidism. After six 
weeks of thyroid medication the patient’s general condition improved markedly 
and all the cardiac abnormalities disappeared. Pericardial effusion is presented 
as a possible cause for the enlarged heart, the diminished pulsations and the low 
voltage electrocardiogram in myxedema heart. 
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AURICULAR FLUTTER OF ELEVEN YEARS’ DURATION WITH 
OBSERVATIONS ON ESOPHAGEAL ELECTRO- 
CARDIOGRAMS * 


By Cuartes E. KossMANN, M.D., and A. R. Bercer, M.D., 
New York, N. Y. 


AURICULAR flutter in subjects without other evidence of cardiac disease is 
usually paroxysmal in type. Parkinson and Bedford? had five cases of this 
nature, and Friedlander and Levine had three.? 

Sprague and White’s case * is unique. The patient was a 49-year-old male 
with auricular flutter which after five years returned spontaneously to normal 
sinus rhythm. Although evidence of heart disease was absent, the aorta was 
wide and tortuous, and suggested arteriosclerosis. 

Permanent auricular flutter in otherwise normal individuals is rare. Fried- 
lander and Levine * observed for four years one 64-year-old patient who fits into 
this category. Lewis * had a patient whose arrhythmia began at 50 or 53 years 
of age. At the age of 78 years he still had auricular flutter, but in addition 
showed a right bundle-branch block. Of interest was the fact that the rate of 
the circus which was originally 280 to 300 per minute had slowed to 210 per 
minute 24 years later. There were “no signs of cardiac affection other than 
flutter.” Parkinson and Bedford! observed 13 cases of permanent auricular 
flutter but all had cardiac enlargement without definite etiology. The authors 
say that hypertrophy was probably due to arteriosclerosis and especially to coro- 
nary atheroma. One of this group, a 61-year-old male (case 31) with bronchitis 
and emphysema, was first seen in cou.zestive heart failure in 1914. He improved 
with digitalis, and thereafter failure did not recur despite his refusal to continue 
with the drug. Auricular flutter persisted until the patient died 12 years later. 

Definite evidence that auricular flutter alone can give rise to hypertrophy of 
the heart seems to be lacking. This is in contrast to the facts regarding auricular 
fibrillation which apparently can give rise both to auricular ® and ventricular * ‘ 
hypertrophy even in the absence of congestive heart failure. The present case is 
reported because it is an example of auricular flutter of unknown etiology giving 
rise in a young normal subject to hypertrophy of the heart over a period of 11 
years, and finally to congestive heart failure. Standard, precordial, and esopha- 
_ geal electrocardiograms are discussed because of several interesting features. 


REPORT 


W. C., a 38-year-old white truckman, was admitted to Bellevue Hospital in 1924 
for serofibrinous pleuritis probably complicating pneumonia. The heart was not con- 
sidered abnormal on physical examination. During 1925 the patient first experienced 
paroxysms of palpitation accompanied by weakness, faintness, dizziness, and dyspnea. 
For these complaints he was readmitted to the hospital in December 1925 and again 
in March 1926. Clinically the heart was not enlarged. The blood pressure was 120 
mm. Hg systolic and 80 mm. diastolic. A regular rhythm was interrupted by an oc- 
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casional premature systole. Auricular flutter was first observed later in 1926 but was 
initially verified by electrocardiograms in January 1927. 

There was no history of rheumatic fever, syphilis, or hypertension, and no evi- 
dence of these diseases was ever detected during the 13 years he was observed. 
Radial and brachial arteriosclerosis, originally absent, appeared in minimal degree 
before death. The basal metabolic rate was within normal limits. Tea and coffee 
were taken in moderation. The patient had been a heavy drinker of alcoholic bev- 
erages for many years and would often be intoxicated at clinic visits. His diet was 
adequate, however, in essential foods and accessory factors. 

During most of the time he was comfortable, and able to carry on his work as a 
truckman. In 1932 he survived a fracture of the skull and of the mandible received 
in an automobile accident. He attended the Cardiac Clinic irregularly, and was ad- 
mitted to Bellevue Hospital on eight different occasions for study. The ventricular 
and pulse rates were usually between 100 and 120 per minute but could be made slower 
with digitalis or pressure on either carotid sinus. Of interest was the fall in venous 
pressure that would accompany the latter procedure. Dyspnea, orthopnea, palpitation, 
pallor, dizziness, and faintness would appear when the ventricular rate was 200 per 
minute, or over. Episodes of this fast rate, which were shown electrocardiographically 
to be due to 1 to 1 response of the ventricles to the auricles (figure 1 D), occurred at 
variable intervals, and usually persisted for 5 to 60 minutes. They were easily ter- 
minated by pressure on either carotid sinus, whether the patient was receiving digitalis 
at the time or not.? 

The circus rhythm persisted until the patient’s death in 1937 despite all efforts 
to restore sinus rhythm. Among the unsuccessful measures employed were full digi- 
talization (table 1), quinidine to the point of toxicity (table 2, figure 1 E), choline 
chloride, acetyl-beta-methyl choline, and carotid sinus pressure. 


TABLE I 


Effect of Digitalis on Rate of Circus 


Mean Auricular 
. Cycle Length Auricular Rate Ventricular 
Curve No. Time in Seconds Per Minute Response 


$442 Jan. 22, 0.254 236 Irregular (1 : 2 
(control) 1927 and 1 : 3) 


(4.8 gm. Digitalis given orally in period of 11 days, from Jan. 26 to Feb. 5, 1927) 


8491 : Irregular (1: 2, 
1:4, and 1: 5) 
8495 Irregular (pre- 
dominantly 1 : 4) 


Eight teleroentgenograms were made during the 11 years of observation. Re- 
ports on the significant measurements were available in six, and are listed in table 3. 
In 1928 the patient weighed 150 pounds and was 65 inches tall. The predicted trans- 
verse diameter of the cardiac silhouette in a teleroentgenogram ® for this height and 
weight is 12.9 cm.; at the time the actual transverse diameter was 14.0 cm. or + 8.5 
per cent. The progressive increase in this diameter after 1934 is clear from the table. 
During the entire period of observation the patient’s weight did not fluctuate appreci- 
ably. The largest transverse diameter, 16.8 cm., was obtained in 1937, when he was 
convalescing from congestive heart failure. The aorta became progressively wider, 
longer, and more tortuous. In 1934 a large left auricle was seen fluoroscopically. 
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TABLE II 


Effect of Quinidine on Auricular Flutter 


Curve No. Time Quinidine in Grams Per Minute Ventricular Response 


8521 Feb. 11, 238 Irregular 
(control) 1927 


Feb. 23, 
1927 
9:30 a.m. 
10:30 a.m. 
8562 11:30 a.m. 
1:30 p.m. 
3:30 p.m. 
5:30 p.m. 


Feb. 24, 
1927 
8568 9:35 a.m. 186 Regular (1 : 2) 
8569 3:00 p.m. 200 Regular (1 : 2) 


Feb. 26, 
1927 
8573 9:30 a.m. 242 Irregular 


206 Regular (1 : 2) 


Signs of congestive heart failure first appeared in February 1937. Satisfactory 
response was obtained to rest in bed and digitalis. When the patient was discharged 
from the hospital for the eighth and last time on July 13, 1937, all objective evidence 
of cardiac insufficiency had disappeared. Two days later he died at home. The mode 
or cause of death could not be ascertained. He was 50 years old. 


Electrocardiograms 


From January 1927 to July 1937 a total of 35 routine standard electrocardiograms 
was recorded. Additional curves were taken during special procedures. None was 
obtained during 1932 or during 1935. 

When the patient was receiving no medication the auricular rate varied between 
232 and 260 beats per minute. The ventricular response was usually 1 to 2 but on occa- 
sion was 1 to 1. The most rapid ventricular rate observed under these circumstances 
was 250 beats per minute (figure 1D). It was never slower than 110 per minute. 
The QRS interval was between 0.08 and 0.10 sec., except in 1937 when it was 0.11 
sec. (figure 1G). There was no abnormal deviation of the electrical axis. 

For long intervals the patient received 0.6 gm. of digitalis daily. During these 
intervals the rate of the circus varied from 232 to 275 cycles per minute though the 
latter rate was observed only once. The ventricular response was most often irregu- 
lar and occasionally as infrequent as 45 times per minute. Table 1 shows the charac- 
teristic changes after digitalis given in daily oral doses of 0.4 gm. The rate of the 
circus was unchanged but auriculoventricular conduction was greatly decreased.'” 

The effect of quinidine on one of the several occasions it was given is summarized 
in table 2. The circus slowed to 186 cycles per minute. Once while receiving quini- 
dine the patient developed a 1 to 1 ventricular response. The ventricular complexes 
were markedly aberrant, measured 0.13 sec. in width (figure 1 E), and occurred 200 
times per minute. The intraventricular block was attributed to the quinidine. A 
somewhat similar response of auricular flutter to quinidine has been reported." 

Potential variations of the extremities and of the precordium '? were recorded 
on November 19, 1934 (figure 2). The galvanometer connections were so made 
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Fic. 1. Standard electrocardiograms recorded on the following dates: A, 11/14/27; 
B, 3/16/28; C, 5/12/29; D, 1/26/31; E, 2/13/31; F, 4/28/33; G, 7/7/37. The patient was 
receiving no medication when A and D were recorded. The latter shows a 1 to 1 ventricular 
response at a rate of 250 per minute. Curve E also shows a 1 to 1 rhythm but the rate is 
200 per minute, and the QRS complexes are aberrant. The patient was receiving quinidine. 
The remaining electrocardiograms, B, C, F, and G, were recorded while the patient was 
taking 0.3 gm. to 0.6 gm. of digitalis daily for long intervals. 


that a summit in the record represented negativity of the exploring electrode. The 
exploring electrode was circular and 1.5 cm. in diameter. The curves obtained were 
not abnormal in any respects.'* The flutter waves were largest in the special leads 
from the right arm (VR), the left leg (V,), the right sternal edge (V,), and the 
tip of the ensiform (Vg), but they were not more prominent in these leads than in 
the standard electrocardiograms. 
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Fic. 2. Standard leads (I, II, III) and the potential variations of the right arm (VR), 
of the left arm (VL), and of the left leg (VL) recorded at normal string sensitivity on 
November 19, 1934. The last six tracings were recorded at half normal (1 cm. = 2 mv.) 
sensitivity, and represent the potential variations of the following precordial points: V., fifth 
rib, right sternal edge; V., fifth rib, left sternal edge; V;, fifth intercostal space, left para- 
sternal line; V,, fifth intercostal space, left midclavicular line; V,, sixth rib, anterior axillary 
line; Vg, tip of ensiform. For the special leads a downward deflection represents positivity 
of the exploring electrode. Therefore, all deflections are labeled as though they were up- 
side down. Time lines occur every 0.2 sec. The patient was receiving no medication. 


Esophageal electrocardiograms were recorded on November 19 (figure 3) and 
again on December 1, 1934 (figure 4). The latter were taken simultaneously with 
Lead II. The esophageal electrode was a German silver cylinder 2 cm. in length and 
0.9 cm. in diameter. It was connected through the galvanometer to a zero potential 
electrode.12, Curves were taken with the esophageal electrode at various distances 
from the incisor teeth. Those obtained when this distance was 32.5 cm., 37.5 cm., 
38.0 cm., and 40.0 cm. are shown in figures 3 and 4. 
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Fic. 3. Esophageal potentials on November 19, 1934, at levels 37.5 cm., 38.0 cm., 40.0 
cm., and 45.0 cm. from the incisor teeth. The sensitivity of the string is half normal. A 
downward movement of the string shadow represents positivity of the exploring electrode. 
Time lines occur every 0.2 sec. Patient was receiving no medication. 


Fic. 4. Potential variations of esophagus (upper curve) 32.5 cm. from incisor teeth 
recorded at half normal sensitivity on December 1, 1934. Standard Lead II at three-fifths 
normal sensitivity is the lower simultaneous tracing. Time lines, galvanometer connections, 
and medication, as for previous two figures. 
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At levels 32.5 cm. (figure 4) and 37.5 cm. (figure 3) from the incisor teeth the 
electrode was in proximity to the left auricle as determined fluoroscopically. The 
P-wave in electrocardiograms obtained at these levels showed an initial, slow, posi- 
tive deflection (P + in figures) followed by a rapid swing to a negative peak (P —), 
This descended rapidly at first, more slowly afterward. The positive phase is analo- 
gous to the “extrinsic” ‘4 or pre-intrinsic plus deflection ?® of direct or semidirect 
leads. The rapid change from positive to negative is similar to the “intrinsic” de- 
flection '* of direct leads or the intrinsicoid deflection ?® of semidirect leads. The 
gradually declining negative phase is probably caused by doublets of recovery in the 
auricle.1*;18 This phase is of some clinical importance since it does not appear in the 
esophageal electrocardiograms of patients with ectopic auricular tachycardia.’ Part I 

It will be noted that the P-wave lost its diphasic character when the electrode was 
38.0 cm. from the incisor teeth but the ventricular complex still consisted of a single 
slurred negative deflection as in leads from higher levels. It is labeled Q for the 
sake of consistency with the nomenclature now used for precordial electrocardio- 
grams.*° At the levels under consideration the ventricular complex is negative, prob- 
ably because the esophageal electrode is opposite the auriculoventricular orifice at the 
base of the left ventricle. It is, therefore, a semidirect lead from the cavity of the left 
ventricle which has been shown by Wilson and his associates ** to be negative during 
the greater part of ventricular excitation. The usually negative potential of the right 


TABLE III 


Cardiac Measurements in Cm. of Six Teleroentgenograms Recorded on the Dates Indicated 


Date Transverse Diameter Width of Aorta Width of Pulmonic Fields 


11/15/28 14 
5/21/29 
4/20/34 

11/15/34 
3/27/36 
2/26/37 


st bo 


arm in normal subjects has been attributed to the relationship of this extremity to the 
base of the heart.'* The similarity between the potential of the right arm (Va, figure 
2) and the esophageal ventricular complexes recorded between 32.5 cm. and 38.0 cm. 
from the incisor teeth (figures 3 and 4) is to be noted. It is true that the Q-wave oi 
these higher esophageal potentials is simultaneous with the R-wave of Lead II (figure 
4), but it is created in a different way. The evidence that this is true is present in 
esophageal leads taken at 40.0 cm. and 45.0 cm. from the incisor teeth (figure 3). In 
these leads the QRS complex is principally a positive deflection, R, preceded in the lead 
from the lower level by a negative wave or Q. This R is also approximately simul- 
taneous with R of Lead II. This is due to the fact that the esophageal electrode is 
at these lower levels juxtaventricular and principally on the positive side of the same 
wave of excitation responsible in large part for the R-wave in Lead II and for the 
()-wave in leads from higher levels in the esophagus. 

In a semidirect lead from the apex of the heart a ventricular complex similar 
to that obtained at 45.0 cm. from the incisor teeth in the esophagus should be obtained, 
assuming that the heart muscle displays equal electrical activity in all portions. This 
is true in the present situation, for Leads V, and V, (figure 2) are strikingly similar 
in form to the lowest esophageal lead (figure 3, 45.0 cm.). 

Evidence that excitation in auricular flutter travels upward in the posterior part 
of the left auricle was obtained in two ways. First, as the electrode was lowered 
in the esophagus the initial positive phase (P +-) of auricular excitation disappeared 


27.4 | 

26.6 

28.0 3 

28.0 

( 

1 

t 

t 

a 

t 


CASE REPORTS 


(figure 3, 38.0 cm.) and only the negative portion remained. In a sinus rhythm the 
reverse is true, an entirely positive deflection being obtained from leads more than 
40 cm. from the incisor teeth.22 This would indicate that in the case under discussion 
excitation was proceeding in the main away from the esophageal electrode when the 
latter was at or below the auriculoventricular junction. Second, the time of the 
auricular intrinsic deflection in esophageal leads at 32.5 cm., 35.0 cm., and 37.5 cm. 
from the incisor teeth was measured with respect to a fixed auricular wave in Lead 
Il. The values obtained respectively were 0.078 sec., 0.094 sec., and 0.102 sec. 
This means that excitation reached the lowest explored portion of the left auricle 
0.024 sec. earlier than the highest explored portion. If it is assumed that the esopha- 
geal electrode was in or very close to the path of the mother wave of the circus the 
rate of conduction is calculated at 2083 mm. per sec. W. Hurst Brown ?® observed 
a case of flutter in which excitation took 0.0230 sec. to travel between two points 38 
cm. and 34 cm. from the incisor teeth respectively. On the basis of his figures, 
making assumptions as above, the rate of conduction over this strip of 4 cm. was 
1739 mm. per sec. 


COMMENT 


Why this patient had auricular flutter remains unanswered. Neither from 
the history nor from the later structural changes in the heart could the cause be 
determined. The flutter antedated the appearance of arteriosclerosis. The only 
possible etiological factor was the excessive use of alcohol, a drug which can 
inaugurate various cardiac arrhythmias. That alcohol can produce permanent 
auricular flutter in the absence of organic heart disease is unlikely. 

The progressive increase in the size of the heart in the absence of the usu- 
ally accepted causes of myocardial hypertrophy, and before the onset of con- 
gestive heart failure, makes it probable that the abnormal rhythm of the auricles, 
and the rapid and variable ventricular rate were alone responsible for the ana- 
tomical changes observed. 


SUMMARY 


Auricular flutter of 11 years’ duration and of unknown etiology in an other- 
wise normal individual is reported. Progressive cardiac hypertrophy could be 
attributed to no cause other than the circus rhythm. Standard and precordial 
electrocardiograms were not beyond normal limits. Intraventricular block was 
observed as a toxic manifestation of quinidine therapy on one occasion when the 
ventricular response to the auricles was 1 to 1. Esophageal electrocardiograms 
showed that excitation reached the lowest portions of the left auricle earlier than 
the upper portions. With respect to the ventricular deflections the similarity of 
an apical lead to a juxtaventricular esophageal lead, and of the potential varia- 
tions of the right arm to the juxta-auricular esophageal potentials is demonstrated. 


The authors express their sincere thanks to the members of the Third Medical Division 
and Cardiac Clinic of Bellevue Hospital who so diligently collected data and made observa- 
tions on this case for more than a decade. 
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MYASTHENIA GRAVIS; A DISCUSSION, WITH PRESENTATION 
OF A CASE ASSOCIATED WITH A THYMOMA* 


By SAMUEL F. Aronson, Camp Murray, Washington 


MYASTHENIA gravis, a symptom-complex manifested by an incapacity of one 
or more groups of voluntary muscles for sustained effort, is without any demon- 
strable involvement of the nervous system. 

Thomas Willis is credited by several authors ':? with having first described the 
disease ; but Wechsler * claims that Wilkes in 1877 deserves that credit. Erb? 
gave a clear and classical description in 1878 but believed that the condition was 
due to pathological changes in the central nervous system. Oppenheim‘ claimed 
credit for first clearly differentiating the disease in 1887 and named it bulbar 
paralysis without pathological lesions. Jolly,? in 1895, demonstrated, by elec- 
trical stimulation, rapid fatigue reactions and named the disease myasthenia gravis 
pseudoparalytica. The disease has also been called Erb-Goldflam disease and 
asthenic bulbar paralysis. Buzzard,’ 1905, described a lymphocytic infiltration 
in skeletal muscles and this distinctive lymphorrhagia was reémphasized by 
Norris,® and others. 

Oppenheim,‘ in his description of the disease, made the statement: “I think 
it not impossible that in the future the disease may in some cases be cured by the 
removal of a tumor which is the source of toxic products. Tumors have already 
been successfully removed from the anterior mediastinum.” Weigert,® 1901, 
was the first to report a case of myasthenia gravis associated with a tumor of 
the thymus gland. Following Weigert’s report, this anatomic relationship has 
been reported with increasing frequency. Starr? (1912) collected 250 cases of 
myasthenia gravis for analysis and found enlargement of the thymus in 28 per 
cent. In 1917, Bell ® collected 56 autopsied cases of myasthenia gravis reported 
after 1901 and found that enlargement of the thymus had been noted in 17 and 
a tumor in another 10, so that some lesion of the thymus had been found present 
in almost 50 per cent. Keschner and Strauss * quote Greenfield as pointing out 
“that negative observations in regard to the thymus are of little value unless the 
mediastinum has been searched carefully and systematically, since thymus tissue 
can be readily overlooked in the fat of this region.” 

In 1936, Norris ® added to Bell’s series 10 cases, in seven of which thymic 
lesions were recognized. He stated: “I am of the opinion that pathologic 
changes may be found in the thymus in cases of myasthenia gravis in direct ratio 
to the care with which they are sought.” Alter and Osnato *° also state that “ all 
cases of myasthenia gravis with definite pathologic observations should be re- 
corded, not only for the reason of their rarity, but that they may serve toward 
the construction of an explanation of the pathology of the disease, confirm part 
of it or offer useful hints for future observations.” One year after his first 
report, Norris ‘* added two more cases to bring his series to 82 cases of my- 
asthenia that came to autopsy. Peer and Farinacci '* added one case and Miller,” 
in February of this year, added five more autopsied cases, of which four had 
thymic lesions. To this group, I wish to add one case, bringing the total of 


* Received for publication August 26, 1940. 
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autopsied cases of myasthenia gravis since 1901 to 89, in 43 (48 per cent) of 
which a lesion of the thymus gland was the outstanding feature. 
Miller ** quotes Lievre as concluding that: 


“1. Tumors of the thymus are frequently found in myasthenic patients. 

2. Microscopic tumors may easily be missed at autopsy. 

3. There is a definite causal relationship between the thymus and myasthenia 
gravis and roentgen investigation followed by irradiation or surgical removal is 
the procedure of choice.” 


A clearly defined classification of thymic tumors has never been made. Mar- 
golis '* feels that not only because of the double origin of the thymus but also be- 
cause of the polymorphism of the cells found, a rigid classification is impossible 
and that the designation of thymoma for all thymic tumors is the only solution at 
present. Symmers ** classifies tumors of the thymic region as peritheliomata, 
lymphosarcomata, epitheliomata, and spindle-cell sarcoma and has found not only 
simple hyperplasia of the thymus but also malignant tumors in cases of my- 
asthenia gravis. Ewing,’® however, classifies tumors of the thymus in association 
with myasthenia gravis in a cattgory separate from other thymic tumors. Nor- 
ris ® feels that all thymic tumors associated with myasthenia are benign thymomas 
or adenomas. Bell * found only one possible case of malignancy in his series of 
27 thymic lesions associated with myasthenia gravis and over 60 cases of thymic 
malignancies which were not associated with the disease. Miller '* states that 
Obiditsch studied a series of thymic tumors and concluded that those composed 
predominantly of small round cells more often were associated with symptoms 
of myasthenia than were epithelial and malignant types. 

Spinal fluid examinations in myasthenia gravis are almost uniformly negative 
and central nervous system lesions are usually absent. Of various blood dis- 
turbances, Noyes ** states that the most frequent departure from normal is poly- 
cythemia (also found in the case cited below). Hart ** found a marked decrease 
in sugar tolerance in his own and several other cases (also found in the case 
cited below). Reports concerning metabolic changes such as increase or decrease 
of creatine and creatinine excretion are so variable as to lead one to conclude 
that these changes are independent of the disease itself. 

Myasthenia gravis attacks both sexes with about equal frequency. It usually 
appears between the ages of 20-50 years, although Rothbart '° cites cases in the 
same family in which the onset was at the ages of six weeks, three months, and 
two years. Others have reported the onset at the age of 70 years. The remis- 
sions and exacerbations are so characteristically part of the disease as to be in- 
cluded with the symptoms. Headaches, various paresthesias and pains, stiffness 
of the muscles, and generalized weakness may precede the disease by several 
months. 

The onset is usually insidious although acute infections and pregnancy have 
sometimes caused abrupt onset of symptoms and Hyland *° has observed that 
repeated minor infections, emotional stress, hot baths and mild gastrointestinal 
upsets are apt to cause marked exacerbation of symptoms. Starr‘ observed in 
a series of 315 cases that weakness of arms and legs preceded by days to months 
bulbar symptoms in 38 per cent. Usually, the first noticeable complaint is a 
diplopia due to weakness of the extrinsic muscles of the eyes or a ptosis due 
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to weakness of the levator palpebrae superioris. Involvement of the muscles of 
mastication is of frequent occurrence, as is dysphagia, nasal regurgitation of 
fluids, dysarthria or aphonia, absence of pharyngeal reflexes and paroxysmal 
dyspnea. Many of the patients complain of an annoying, stringy mucus. The 
symptoms are milder in the morning and increase in severity during the late after- 
noon and evening. 

The diagnosis is usually quite easy. The symptoms, the muscular reaction 
to electricity, the myasthenic reaction to light, absence of muscular atrophy and 
reaction of degeneration, absence of characteristic changes in deep reflexes, the 
presence of lymphorrhages in biopsied muscle, roentgenogram finding of a medi- 
astinal tumor, and the prostigmin test all aid in establishing the diagnosis. The 
Jolly reaction is one where a tetanizing faradic current applied to the muscle of 
a myasthenic patient repeated at intervals of seconds will cause a very rapid 
diminution and finally loss of all muscular response followed by recovery after 
a short rest. The pupils of the eyes show a similar loss of power to rapid 
stimulation by light. Crosby ** states that “ A circular, sharply defined, flattened, 
non-pulsating mass in the anterior wall of the thorax, in the absence of other 
evidence to the contrary, justifies a tentative diagnosis of probable thymoma.” 
Doub ** gives a good differential diagnosis of the roentgen-ray characteristics of 
thymus neoplasms from those of other chest tumors. He also describes a technic 
for deep irradiation treatment. The use of prostigmin as a diagnostic test was 
first reported by Viets and Schwab,** who administered 3 c.c. of injectable pros- 
tigmin and gr. 1/100 of atropine. This work was confirmed by other ob- 
servers.** 5 26 Keschner and Strauss * give an excellent differential diagnosis 
of myasthenia gravis from various neurological disorders. 

The course of the disease is usually progressively downhill despite the use of 
such drugs as prostigmin. Many cases die within the first year, often of sudden 
suffocation. However, spontaneous remissions are reported and Laurent *’ cites 
a case of myasthenia gravis with undoubted symptoms for 29 years. 

The accepted regime, until recently, was absolute bed rest, abstinence from 
massage and electrical stimulation, and the use of tonics and glandular extracts. 
In 1921, D’Amato ** reported marked improvement in a case of myasthenia 
gravis from the use of epinephrine. In 1930, a short report by Dr. Harriet Edge- 
worth *® gave new impetus to the treatment. Herself a victim of the disease, Dr. 
Edgeworth found ephedrine abated the symptoms markedly. Boothby ** ** and 
others described the use of glycine, advocating five grams of glycine six times 
daily. Using 10 to 20 mg. per kilo of body weight, Minot and his associates ** 
treated five cases with guanadine hydrochloride dissolved in normal saline and 
administered intravenously, obtaining good results in all. Viets and Schwab,? 
however, were unable to confirm these results. 

In 1934, noting the resemblance of myasthenia gravis to curare-poisoning, 
Walker ** used physostigmin because of its action as a partial antagonist to 
curare. Denny-Brown “ suggested the use of physosti,-min salicylate orally with 
belladonna to prolong the good effects and minimize its toxicity. In December 
1934, because it was less toxic, Mary Walker began to use prostigmin, demon- 
strating the results on two cases before the Royal Society of Medicine and re- 
porting her results in February 1935.*° Her results were quickly confirmed by 
Pritchard,** Laurent ** and others. Everts ** was the first to report on the 
oral use of prostigmin, finding it more successful than the injectable variety be- 
cause of its longer effect and lessened toxicity. He also found that large doses 
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of potassium chloride augmented the general improvement of the patient, thus 
confirming the work of Laurent and Walther.*® Kennedy and Wolf,?* how- 
ever, found that some cases became refractory to prostigmin within 1 to 4 months 
and Harvey and Whitehill ** cited three cases where the early beneficial results 
decreased with each succeeding injection of prostigmin. Hyland *° states that 
the transient relief is followed by increased weakness and Minski and Stokes *° 
point out that the value of prostigmin is reduced by its toxic manifestations and 
the difficulty of control in ambulatory cases. Simon *! found that 1 ¢.c. of an- 
terior pituitary extract given subcutaneously daily gave excellent results in two 
cases but other observers have been unable to confirm this work. 

Hsti and Ch’Eng * state that in 1913, Schumacher and Roth reported favor- 
able results in the disease by extirpation of the thymus and that Pierchalla in 
1921 advccated irradiation of the thymus as a therapeutic test even when no 
thymic enlargement could be demonstrated by roentgen-ray. Halsted ** stated 
that when roentgen-ray therapy to the thymus gland was used in cases of Graves’ 
disease that did not get relief from thyroidectomy, prompt and striking improve- 
ment was obtained, and stated further that “ asthenia, which was common to all 
the cases, has been particularly influenced.” It is my belief that the asthenic 
symptoms in these cases were myasthenic manifestations and the relationship 
between thyrotoxicosis and myasthenia gravis should be further investigated. 

Mella ** reported complete recovery followed deep roentgen-ray over the 
thymus gland in a patient with myasthenia gravis. Keschner and Strauss ® had 
two cases that were subjected to roentgen-ray therapy with resulting disappear- 
ance of the thymic shadow and a complete disappearance of symptoms. Decker “ 
mentions three cases which were treated by thymectomy with good results. Hy- 
land,” using roentgen-ray therapy of the thymus in four cases, obtained marked 
improvement in two within a short time; slow but continuous improvement in the 
third six weeks after the last treatment ; and partial relief six months after the last 
treatment in the fourth case (who had had a three year progressive history until 
that time). Ayer *® states that he had one cure due to roentgen-ray therapy of 
the thymus but gives no details. Riven and Mason *’ report a case of myasthenia 
gravis with enlargement of the thymus that had several remissions after re- 
peated courses of deep roentgen-ray therapy. Thorner and Yaskin ** treated 
three patients without any change from the pretherapeutic state but the amount 
of therapy was small and the length of observation following treatment was evi- 
dently short. Miller**® recommends irradiation and surgical removal of the 
thymus in cases of myasthenia gravis. 


Case REPORT 


Mrs. A. M. W., a white woman, 56 years of age, began to note slight fatigue and 
malaise in 1938. One year later, she noticed first a twitching, then a drooping of the 
right eyelid with a transient double vision followed in three months by slurring speech 
with a nasal tone. A decreased sugar tolerance led to a diagnosis of diabetes mellitus 
and a dietary régime was instituted. However, the symptoms progressed rapidly and 
one week later there occurred a drooping of the jaw, a difficulty in chewing and 
swallowing, and nasal regurgitation of fluids. She also began to experience attacks 
of dyspnea. These symptoms with drooling of saliva were present upon the admis- 
sion of the patient to the Johns Hopkins Hospital in December 1939. A diagnosis 0! 
myasthenia gravis was made and through the courtesy of Dr. F. R. Ford, the following 


data are recorded: 
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Blood Analysis Glucose Tolerance Test 


st Red blood cells: 5,420,000 Fasting 129 mg. per cent 
pal Hemoglobin: 110% (16 gm.) 9:30 a 
ths White blood cells: 7,750 10:00 287 
Its Non-protein nitrogen: 30 mg. per cent 11:05 267 
Calcium: 10.4 mg. per cent 12:05 UU 
lat Cholesterol: 177 mg. per cent 
es Basal metabolic rate: plus 12 (satisfactory test) 
nd Wassermann test: four plus 
Roentgen-ray: Skull—skull and sella normal 
Chest—negative 
vo 
Guanidine, glycine and ephedrine were all tried but found to be ineffective. Pros- 
wi tigmin did help the patient but was not as successful as in most cases. Small doses 
- of insulin were without any result. 
si In February 1940, the patient was first seen by me, at which time despite ephed- 
a rine gr. 3/8 t.i.d., and 105 mg. of oral prostigmin augmented by hypodermic injections 
ed of that drug, she was able to take only liquid or puréed foods by painful and slowly 
s’ swallowed teaspoon doses. She could speak only one or two words at a time, had to 
e- continuously hold up her jaw with her hand, complained of an annoying tenacious 
ill mucus in her throat and of progressive weakness. The pharyngeal reflex was abol- 
ic ished. Because of the rapid progression of symptoms, the patient was hospitalized 
ip on February 20, 1940 at the Swedish Hospital for roentgen-ray therapy. It was 
planned to administer a total dose of 3000 r over the anterior mediastinum in ten days. 
e Four hours after admission, she received 300 r (200 KV, 2 Cu plus 1 Al, 10 X 10 cm. 
d portal, 23 r/minute ). The following morning she stated that she felt stronger and, 
for the first time since the onset, her jaw stayed closed without manual support. 
* However, that afternoon she died suddenly of what appeared to be an acute cardio- 
respiratory failure. The similarity of this sudden collapse without any cyanosis to 
é that of sudden thymus deaths in babies is most striking. Whether this sudden death 
d 20 hours after the first roentgen-ray treatment is a coincidence or a result is a matter 
e of conjecture. ; 
t At the autopsy performed by Dr. D. H. Nickson, the only significant anatomic 
1 finding was a retrosternal, encapsulated, somewhat nodular tumor mass (figure 1) 
f adherent to, but easily stripped from, the anterior, upper margin of the pericardium. 
4 This mass measured 5.3 by 3 by 1.8 cm. and weighed 16.6 grams (Gudernatsch 4° 
| 
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Fic. 1. Gross specimen. 
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quotes Hammar as stating that the thymic parenchyma weighs 1.48 grams at 45 to 55 
years of age). On the cut section, it was found to be a soft, uniformly gray tumor, 
somewhat lobulated. Microscopic sections (figure 2) revealed fields of small, round 
lymphoid cells and others where large, pale epithelial cells with clearly defined nuclei 
and indefinite -polyhedral cell borders predominated. Less than 5 per cent of the 
cells showed mitotic figures. Scattered throughout were Hassal’s bodies. There was 
a well-defined capsule with trabeculae dividing the gland into lobules but no definite 
cortex and medulla could be defined. 


Fic. 2. Photomicrograph 200 X. 


Fic. 3. 
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SUMMARY 


1. A case of myasthenia gravis associated with a thymic tumor is presented. 

2. The etiology and the therapy of myasthenia gravis are briefly reviewed. 

3. The pathology of myasthenia gravis is discussed with particular reference 
to tumors of the thymus gland. 

4. The literature is reviewed with reference to the treatment of myasthenia 
gravis by extirpation of or by deep roentgen-ray therapy to the thymus. 


CONCLUSIONS 


1. A negative chest film does not mean the absence of thymic enlargement. 

2. Complete roentgenological examination of the chest should be made in all 
cases of myasthenia gravis, as thymic tumors may be obscured by the heart 
shadow in the anterior-posterior views. 

3. Where a definite thymic tumor is found by roentgen-ray, extirpation of 
the gland should be considered. 

4. Deep roentgen-ray therapy should be carried out in all cases of myasthenia 
gravis even where there are negative chest plates. 

5. Several consecutive roentgen treatments may be necessary and such a 
course may have to be repeated one or more times before a remission or cure is 
effected. 
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EDITORIAL 
IMMUNITY TO MALARIA 


THAT human beings can acquire a considerable degree of resistance to 
malarial infection has been known for many years. It is a matter of com- 
mon observation that native inhabitants of tropical regions in which malaria 
is continuously prevalent—the hyperendemic areas—acquire a resistance 
or at least a tolerance for the infection, so that they show no clinical symp- 
toms of malaria although susceptible newcomers quickly become ill and often 
succumb to the disease. The conditions under which such immunity de- 
velops have been studied with particular care by British observers such as 
Thomson, Christophers, and James." These studies have shown that prac- 
tically everyone in the community becomes infected in early childhood and 
is continuously exposed to reinfection. In one such community Wilson * 
estimated from the prevalence of infected Anopheles mosquitoes in the houses 
that on the average each inmate would receive an infective bite once in twelve 
days. 

The children under two years of age are clinically ill with fever and show 
enlargement of the spleen and large numbers of parasites in the blood—a 
condition termed by Christophers the stage of acute infestation. In spite 
of this these children may show surprisingly little impairment of health if 
the malaria is not complicated by dietary deficiencies or other forms of para- 
sitism. Possibly some degree of racial immunity may have developed as a 
result of natural selection during many generations of exposure. In older 
children parasites are still present but in smaller numbers, and febrile attacks 
occur only once in two to four weeks—the stage of immune infestation. In 
adults there may be one or two mild febrile attacks a year, with otherwise 
no manifestations of illness. Parasites in small numbers can be found in the 
blood in from 25 to 50 per cent of the cases. 

The resistance so acquired is restricted to the species of malaria con- 
cerned and largely to the local strains of that species. If such an individual 
moves into a different region, he may acquire acute malaria from other 
strains present there. The period of about 15 years elapsing before a new- 
comer into an infested district secures maximum protection is believed to 
be the time required for him to acquire and develop an immunity to all the 
strains of each species occurring in the district. 

This resistance is maintained largely by continuous exposure to rein- 
fection. If a native moves into a region free from malaria, he gradually 
loses his resistance, and on returning to his former home is likely to become 


1 For an excellent review of much of this work see: AsHrorp, M.: The nature of im- 
munity to malaria in its relationship to antimalarial therapy, Am. Jr. Trop. Med., 1936, xvi, 


665-678. 
2 Witson, D. B.: Implications of malarial endemicity in East Africa, Trans. Roy. Soc. 


Trop. Med. and Hyg., 1938-39, xxxii, 435-446. 
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acutely ill with the disease. If the frequency of reinfection in such a com- 
munity is reduced (but not eliminated) by attempts to eradicate mosquitoes, 
for example, so that the development of active immunity is retarded, there 
may be an actual increase in the amount of clinical malaria observed. Some 
therefore question the advisability of undertaking measures of this sort 
where conditions are such that they can be only partially successful. 

This resistance develops fully only if the disease is allowed to run its 
course without treatment. Quinine or other antimalarial.drugs delay and 
tend to. reduce the degree of immunity attained. Furthermore the full 
effectiveness of quinine depends upon the development of some degree of 
active immunity by the individual as a response to the infection. The drug 
temporarily suppresses the clinical manifestations of malaria but by itself 
does not eradicate the infection. The indiscriminate administration of 
quinine in such communities in which frequent reinfection can not be pre- 
vented may be actually harmful, many believe, by interfering with the de- 
velopment and maintenance of an effective active immunity. Treatment 
should be restricted, perhaps, to those acutely ill as a symptomatic measure, 
and not given merely in a vain hope of eradicating the infection. 

Experimental work with malaria in birds and monkeys and also in man 
has, in general, confirmed and amplified the conclusions based on these clinical 
observations. In the case of avian malaria, it was shown by Wasielewski 
(1902) that birds which survived the acute attack continued to have a latent 
infection demonstrable only by the inoculation of blood into normal birds. 
Such birds can not be reinfected (superinfected) with the same species of 
parasite as long as the infection persists, although they are susceptible to in- 
fection with other species of malaria. A few such birds, however, have 
succeeded in eradicating the infection completely, and they were then sus- 
ceptible to reinfection.*® 

Monkeys also develop a similar type of latent infection during which they 
resist superinfection with the same strain of parasites.‘ They show no in- 
crease in resistance to other species of malaria, and are usually susceptible to 
infection with exotic strains of the same species. 

The therapeutic use of malaria in the treatment of syphilis has made 
possible extensive experiments on man. Particularly careful observations 
have been made by James ° in England, and by Boyd ® and his associates in 
this country. In the case of both benign tertian and estivo-autumnal malaria, 
if the disease is allowed to run its course without treatment, the individual 
becomes resistant to reinoculation with the same strain of parasite. This 
as  saaalacae R. D.: Reciprocal immunity in the avain malarias, Am. Jr. Hyg., 1938, xxvii, 

on H. W., and Sinton, J. A.: Studies in immunity in malaria. Superin- 


— with various strains of monkey malarial parasites, Rec. Malaria Survey India, 1933, 
iii, 529, 

5 James, S. P.: Some general results of study of induced malaria in England, Trans. 
Roy. Soc. Trop. Med. and Hyg., 1931, xxiv, 477-538. 

aa M. F.: On strains or races of the malarial parasites, Am. Jr. Trop. Med., 1940, 
xx, 69-80, 
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resistance, however, does not extend to other species or to different strains 
of the same species. The immunity lasts for at least three years. It is 
still uncertain whether or not the immunity in man depends upon the per- 
sistence of some parasites in the body (premunition). It does, however, 
last long after parasites can no longer be demonstrated by inoculations of 10 
c.c. of blood. 

Immunity in malaria thus manifests itself in two ways: by a marked 
diminution in the number of parasites in the blood; and by the ability of the 
individual, although infected, to live free from sickness under conditions 
which would cause intense and practically continuous illness in the ordinary 
individual. There is still considerable doubt, however, as to the mechanism 
by which this resistance is brought about. The earlier attempts to demon- 
strate specific antibodies in the serum were for the most part unsuccessful, 
although Kingsbury (1927) reported obtaining positive complement fixation 
tests. It was thought that immunity depended mainly upon changes in the 
tissues, and hyperplasia of reticuloendothelial cells was demonstrated, par- 
ticularly in the spleen. Furthermore, splenectomy in birds and monkeys in 
many cases markedly reduces their resistance to malaria and may precipitate 
an acute fatal attack in an animal harboring a latent infection. It is dif- 
ficult, however, to explain the remarkable degree of species and strain spe- 
cificity of the immunity solely on the basis of changes in the tissue cells. 

More recently Coggeshall, Eaton and their associates ‘ have demonstrated 
conclusively the presence of antibodies in the blood of monkeys and human 
beings with chronic malaria. Their success was largely owing to the use of 
a more satisfactory antigen prepared from the blood of monkeys heavily 
infected with Plasmodium knowlesi, in which 50 per cent or more of the 
cells contained parasites. Agglutination, complement fixation and some 
degree of protective power were demonstrated. Agglutination and protec- 
tive power were apparently restricted to this species, but complement fixation 
was less specific in that positive reactions were also obtained with sera from 
human cases of benign tertian and estivo-autumnal malaria. 

It is not likely that these reactions will attain much value as diagnostic 
procedures. The titer was usually low, the preparation of the antigen dif- 
ficult and the technic relatively tedious and complicated. The work is in- 
teresting, however, in showing that the mechanism of immunity to this 
protozoan parasite is probably not fundamentally different from that in 


ordinary bacterial infections. 
Wo. 


7 Eaton, M. D., and CoccesHatt, L. T.: Complement fixation in human malaria with 
an antigen prepared from the monkey parasite, Plasmodium knowlesi, Jr. Exper. Med., 1939, 


Ixix, 379-398. 


REVIEWS 


Manual of Cardiology. By Witt1am Duncan Ret, A.B., M.D., F.A.C.P. 364 
pages; 22.5 15cm. Oxford University Press, New York. 1940. Price, $3.50. 


With a bedside type of presentation, the author furnishes in this volume a per- 
sonal summary of the important and more recognized aspects of cardiac disease. The 
book is written chiefly from the standpoint of the student in the nature of a guide to 
cardiology and is not meant to replace the standard textbooks in which the subject 
matter and controversial issues are more scientifically treated. Rather it discusses the 
essentials of diagnosis and treatment of heart disorders in the simplest of terms, with 
the avowed purpose of aiding the student to apply the textbook material. Only ac- 
cepted methods having ease of application and bedside usefulness are mentioned, but 
these are fully evaluated in the light of the author’s personal experience. 

The book is divided into three parts. Section I deals in an informal conversa- 
tional manner with the diagnosis, prognosis, treatment and prevention of heart disease. 
Under diagnosis, the history, physical examination, special examinations and cardiac 
rhythms are each logically interpreted as to value, important points and means of ap- 
plication. An interesting feature is the use of marginal lines here and there for em- 
phasis and mastery. At the end of the section are appended two charts, one sum- 
marizing the data just mentioned, and the other giving the essential characteristics in 
the differential diagnosis of the common congenital defects. 

In Section II, the case histories of 56 patients from the author's files are presented 
briefly, each with a few questions at the end concerning important points in diagnosis 
and treatment. Some of the reports are purposely incomplete to stimulate the reader’s 
thought regarding further examinations and details necessary to achieve the diagnosis. 

In Section III, the questions raised in Section II are fully discussed and answered 
for each of the case reports, with arrangements in the same order as in the second 
section. 

In summary, this manual teduces cardiology to its simplest terms for the under- 
graduate student of medicine, although it should also prove helpful to many general 


practitioners who feel uncertain regarding their knowledge of cardiac diseases. 
R. W. G. 


Specialties in Medical Practice. Edited by EpocAkR VAN Nuys Atiten, M.D. Volume 
I, pages 1-441; Volume IT, pages 442-934; 19.5 & 26 cm. Thomas Nelson and 
Sons, New York. 1940. Price, $25.00. 


The purpose of these volumes is to present to the general practitioner a condensed 
statement of those parts of each specialty which he can utilize in his practice. The 
venture is experimental and the final test of whether it has succeeded must be the ex- 
tent to which general practitioners maintain their subscriptions. It appears to the 
reviewer that the various authors who have contributed have done their best to present 
their respective special fields in the manner most useful to the non-specialized readers. 
The section on ophthalmology seems particularly well done in this respect. However, 
one may doubt the advisability under the present conditions of practice in this country 
of the family physician undertaking the operation for chalazion so minutely and 
interestingly described by the author. In the section on neurology the author has had 
to contend with the difficulty of condensing too large a subject into too small a space. 
The result is a section which does not differ greatly from what may be found on the 
subject of diseases of the nervous system in any of the standard practices of medicine 
which the general practitioner already possesses. Indeed the discussions of meningitis 
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and of carbon monoxide poisoning, for example, are far less adequate than those to be 
found in the usual practice. 

The section on orthopedic surgery is too condensed to be of great practical value 
except perhaps as a reminder to one already well acquainted with this field. Ob- 
stetrics and gynecology are dealt with at some length and apparently in an adequate 
and practical manner. 

The section on endocrinology should be very valuable to any careful reader. In 
particular the discussion of the essentials in thyroid surgery should be of interest to 
those who have not paid previous attention to this matter. 

In summary, these volumes are an interesting venture in popularizing the spe- 
cialties, but not all specialties lend themselves equally well to this form of treatment. 
It is questionable whether or not the well trained younger practitioner will do better 


with this system or through a policy of purchasing monographs and standard texts. 


An Introduction to Biochemistry. By Wttt1AM Ropert Fearon. Second edition. 
475 pages; 14.522 cm. The C. V. Mosby Company, St. Louis. 1940. Price, 


$3.75. 


The author has “sought to approach the living organism . . . along the less 
worn path of inorganic biochemistry,” since “the microessential constituents of tissues 
remind us of the fundamental importance of the chemical elements associated with 
life.” Hence the first 62 pages of the book, due to this unusual approach, are devoted 
to a detailed description of biological elements, inorganic compounds, solutions and 
colloidal systems. The next 123 pages are devoted to a thorough presentation of 
carbohydrate, protein and lipid chemistry. This portion of the book is particularly 
excellent, as are the chapters on biological pigments, enzymes and nutrients (81 pages). 
The material on digestion and intermediary metabolism (58 pages), although brief, 
is adequate and contains numerous helpful and instructive diagrams. Then follow 
chapters on tissue respiration, purines and pyrimidines, nitrogenous bases, urea and 
other urinary products of excretion (87 pages). A chapter on hormones and a few 
words on blood and tissue fluids complete the book. An outstanding feature of this 
text is the ability of the author to write clearly and concisely and to outline and 
simplify the subject matter. Throughout one is continually impressed by the author’s 
originality especially as to style and as to selection and presentation of material. It 
should prove to be a satisfactory text for students in general biochemistry. 

Absent, however, is the clinical aspect which characterizes the style and subject 
matter of most of our popular texts on biological chemistry. The author states that 
he has avoided “ some regions of tissue chemistry, especially blood, muscle and nerve, 
as it is difficult to survey them adequately without physiological and _ histological 
assistance outside the scope of this venture.” Be that as it may, this reviewer feels 
that the students and teachers of American medical schools will insist on a text which 
treats biochemistry more fully from the physiological point of view. Thus they will 
demand a more adequate treatment of such important subjects as absorption and se- 
cretion, urine, blood and muscle chemistry, acid-base regulation, detoxication, animal 
calorimetry and respiration chemistry. These very important topics are practically 
ignored in the text under review. 

In other respects, however, the book is excellent and should make a welcome addi- 
tion to our texts on biochemistry. The appearance of the printed page is clear and 
attractive with the reactions, diagrams and tables well set out. At the conclusion of 
each chapter is given a list of appropriate reviews and digests pertaining to the subject 
matter involved. The author has also collected a number of interesting and pertinent 
quotations from the scientifically minded masters of the past. An introduction has 


been written for this, the American edition, by Victor C. Myers. 
E.G. 5S. 
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Essentials of Dermatology. By NormMan Tostas, M.D., Senior Instructor in Der- 
matology, St. Louis University. 497 pages; 13 x 20 cm. J. B. Lippincott Co., 
Philadelphia. 1941. Price, $4.75. 


This book is a small compend on dermatology, which has been recommended by 
the author for use by general practitioners and medical students. As the author 
states in his introduction, the description is concise, and all superfluous writing has been 
eliminated. There are numerous minor errors in the early part of the text, especially 
regarding the various biologic tests used in dermatology. These errors may prove 
confusing to students. The pictures are good, and are arranged in their proper 
position in the text. There is also a good chapter on syphilis and the treatment of 
syphilis, which follows the principles of the codperative clinical group. 

Collectively, this book is somewhat better than the average small text in der- 


matology, but it has no distinctive features. 
H. M. R.,, Jr. 


COLLEGE NEWS NOTES 


New Lire MEMBER 


Dr. Walter J. Wilson, Sr., F.A.C.P., Detroit, Mich., became a Life Member of 
the American College of Physicians on June 16, 1941. 


GIFTS TO THE COLLEGE LIBRARY 
Book 


Dr. Samuel A. Levine, F.A.C.P., Boston, Mass.—‘‘ Medical Papers ” ( Bound collection 
of reprints). 


Reprints 


Dr. Otis L. Anderson, F.A.C.P., Chicago, I1]._—2 reprints; 

Dr. Irving L. Applebaum (Associate), Newark, N. J.—6 reprints; 
Dr. J. Edward Berk (Associate), Philadelphia, Pa.—3 reprints; 
Dr. Edward G. Billings, F.A.C.P., Denver, Colo.—1 reprint; 

Dr. Albert G. Bower, F.A.C.P., Glendale, Calif.—1 reprint; 

Dr. Julius H. Comroe, Jr. (Associate), Philadelphia, Pa.—1 reprint ; 
Dr. Orin J. Farness (Associate), Tucson, Ariz.—2 reprints ; 

Dr. James M. Flynn, F.A.C.P., Rochester, N. Y.—2 reprints; 

Dr. Hyman I. Goldstein (Associate), Camden, N. J.—1 reprint; 

Dr. Barnett Greenhouse, F.A.C.P., New Haven, Conn.—2 reprints; 
Dr. Harold J. Harris (Associate), Brooklyn, N. Y.—1 reprint; 

Dr. Meredith B. Hesdorffer (Associate), Missoula, Mont.—1 reprint; 
Dr. Egon E. Kattwinkel, F.A.C.P., West Newton, Mass.—1 reprint; 
Dr. Moise D. Levy, F.A.C.P., Houston, Tex.—3 reprints; 

Dr. Victor W. Logan, F.A.C.P., New York, N. Y.—1 reprint; 

Dr. Sydney R. Miller, F.A.C.P., Baltimore, Md.—3 reprints ; 

Dr. Frederick W. Mulsow, F.A.C.P., Cedar Rapids, lowa—l1 reprint; 
Dr. Robert J. Needles, F.A.C.P., St. Petersburg, Fla—3 reprints; 
Dr. Abe Ravin (Associate), Denv*r, Colo.—1 reprint; 

Dr. Nathaniel E. Reich ( Associate), Brooklyn, N. Y.—4 reprints; 
Dr. David R. Sacks, F.A.C.P., San Antonio, Tex.—1 reprint; 

Dr. David J. Sandweiss, F.A.C.P., Detroit, Mich.—2 reprints; 

Dr. Charles H. Sprague, F.A.C.P., Boise, Idaho—2 reprints; 

Dr. Aaron A. Sprong (Associate), Sterling, Kan.—3 reprints; 

Dr. Robert T. Sutherland, F.A.C.P., Oakland, Calif.—1 reprint; 

Dr. Harold Swanberg, F.A.C.P., Quincy, Ill.—4 reprints; 

Dr. John W. Wilce, F.A.C.P., Columbus, Ohio—1 reprint; 

Dr. Zolton T. Wirtschafter (Associate), Cleveland, Ohio—4 reprints. 


The Board of Trustees of the American Medical Association has announced the 
appointment of Dr. Theodore G. Klumpp, F.A.C.P., Washington, D. C., as Secretary 
of the Council on Pharmacy and Chemistry of the Association. Dr. Klumpp will take 
office on July 1, 1941. Dr. Klumpp will also serve as Director of the Chemical La- 
boratory and Director of the Division of Foods, Drugs and Physical Therapy of the 


Association. 
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The decoration of the White Cravat with Red and Blue Borders of the Illustrious 
Order of the Jade was granted to Dr. Jacob C. Geiger, F.A.C.P., San Francisco, Calif., 
by Generalissimo Chiang Kai-shek of China, on the 29th anniversary of the National 
Revolution, October 10, 1940. This award bore the following citation: 


“For work of merit in public health in the Republic of China and among the 
Chinese population in San Francisco.” 


On May 2, 1941, Dr. Rufus S. Reeves, F.A.C.P., Philadelphia, Pa., received the 
18th annual Strittmatter Award. The award consists of a gold medal and a scroll 
and was founded by the late Dr. I. P. Strittmatter for donation to the physician who 
makes the most valuable contribution of the year in Philadelphia to the healing arts. 
This award was given Dr. Reeves in recognition of his work as Chairman of the 
Annual Postgraduate Institute of the Philadelphia County Medical Society. 


Dr. Ella Roberts (Associate), Philadelphia, Pa., has been appointed Medical 
Director of the Children’s Heart Hospital, Philadelphia, Pa., to succeed Dr. Oswald 
F. Hedley, F.A.C.P., who has been transferred to the National Health Institute, 
Bethesda, Md. 


At the 42nd Annual Meeting of the American Therapeutic Society held in Cleve- 
land, Ohio, May 30-31, 1941, Dr. Louis Faugeres Bishop, Jr., F.A.C.P., New York, 
N. Y., retiring President, was elected a member of the Council for the succeeding five 
years, 


Dr. Samuel M. Feinberg, F.A.C.P., Chicago, IIl., was elected President-Elect of 
the American Association for the Study of Allergy at the 19th Annual Meeting of the 
Association held in Cleveland, Ohio, June 2, 1941. 


Dr. Harold G. Trimble, F.A.C.P., Oakland, has been elected President of the 
California Tuberculosis Association and Dr. E. Richmond Ware, F.A.C.P., Los 
Angeles, Vice-President. Among the Directors of the Association are: Drs. Chesley 
Bush, F.A.C.P., Livermore; Carl R. Howson, F.A.C.P., Los Angeles; Philip H. 
Pierson, F.A.C.P., San Francisco; Sidney J. Shipman, F.A.C.P., San Francisco; 
Rudolph H. Sundberg, F.A.C.P., San Diego; and William C. Voorsanger, F.A.C.P., 
San Francisco. 


On May 21, 1941, Dr. Sigmund S. Greenbaum, F.A.C.P., Philadelphia, Pa., ad- 
dressed the Medico-Dental Society of Atlantic City, N. J., on “ Diseases of the 
Mouth.” 


The Society for Investigative Dermatology, Inc., held its 4th Annual Meeting 
in Cleveland, Ohio, June 3, 1941. The Presidential Address was given by Dr. J. 
Bedford Shelmire, F.A.C.P., Dallas, Tex. The title of his address was “ Study of 
Sensitivity to Poison Ivy.” 


Dr. Ralph Pemberton, F.A.C.P., Philadelphia, Pa., spoke on “ The Present Status 
and Treatment of Chronic Arthritis” at the meeting of the Oklahoma State Medical 
Association in Oklahoma City, May 20, 1941. 


| 
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Dr. John J. Weber (Associate), Brooklyn, N. Y., has been appointed Active 
Consulting Physician to the Kingston Avenue Hospital, Brooklyn. 


On May 6, 1941, Dr. Hyman I. Goldstein (Associate), Camden, N. J., addressed 
the 17th Annual Meeting of the American Association of the History of Medicine, held 
in Atlantic City, N. J., on “ The History of Ulcer of the Stomach and the Duodenum.” 


The State Committee of the New Jersey Gastro-enterological Society for the 
7th Annual Convention of the National Gastroenterological Association, to be held 
in Atlantic City, N. J., during the spring of 1942, includes: Dr. Hyman I. Goldstein 
(Associate), Camden, Chairman; Dr. Manfred Kraemer, F.A.C.P., Newark, Vice- 
Chairman and Secretary; Dr. Louis L. Perkel, F.A.C.P., Jersey City, and Dr. Sigurd 
W. Johnsen, F.A.C.P., Passaic. 


Dr. William Dameshek, F.A.C.P., Boston, Mass., spoke on “ The Spleen: Facts 
and Fancies” at the 89th Annual Session of the Maine Medical Association, held in 


York Harbor, June 22-24, 1941. 


Among the speakers at the annual Conference of Health Officers and Public 
Health Nurses, held in Saratoga Springs, N. Y., June 24-26, 1941, were: 


Dr. Soma Weiss, F.A.C.P., Boston, Mass.—‘ Heart Disease ”’; 
Dr. Russell M. Wilder, F.A.C.P., Rochester, Minn.—‘ Nutrition—A Public Health 


Problem ”; 
Dr. Lawrence Kolb, F.A.C.P., Washington, D. C.—‘ Alcoholism and Public 


Health.” 


Among the speakers at the recent annual meeting of the Medical Society of the 
State of North Carolina, in Pinehurst, N. C., were: 


Dr. Louis H. Clerf, F.A.C.P., Philadelphia, Pa.—‘* Tumors of the Larynx and 
Hypopharynx ”’ ; 

Dr. Wilburt C. Davison, F.A.C.P., Durham, N. C.—‘“ The First Ten Years of 
Duke University School of Medicine and Duke Hospital ”’; 

Dr. William T. Rainey, F.A.C.P., Fayetteville, N. C— The Management of 


Congestive Heart Failure.” 

The Committee on Nutrition and Deficiency Diseases of the Philadelphia County 
Medical Society and the Philadelphia Child Health Society recently sponsored a special 
meeting on nutrition. Dr. Rufus S. Reeves, F.A.C.P., Philadelphia, Pa., spoke on 
“ Nutrition—The Cornerstone of National Defense,” and Dr. Herbert T. Kelly, 
F.A.C.P., Philadelphia, Pa., spoke on “ Medical Aspects of Nutrition.” 


The Pacific Northwest Medical Association held its 18th Annual Meeting in 
Spokane, Wash., June 25-28, 1941. Among the speakers at this meeting were: 

Dr. Russell L. Cecil, F.A.C.P., New York, N. Y.—* Diagnosis and Treatment of 
Infectious Arthritis, of Osteoarthritis and of Gouty Arthritis ”; 

Dr. Louis H. Clerf, F.A.C.P., Philadelphia, Pa.—‘ Clinical Significance of 
Hoarseness and Its Importance in Cancer of the Larynx”; “ Bronchoscopy in Non- 


tuberculous Pulmonary Disease ”; “ The Esophagus and Its Diseases ” ; 
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Dr. William J. Kerr, F.A.C.P., San Francisco, Calif—* Clinical Use of the 
Symballophone; Pathologic and Physiologic Factors in Coronary Occlusion; Treat- 
ment of Angina Pectoris.” 


Dr. James K. Hall (Associate), Richmond, Va., was installed as President of the 
American Psychiatric Association at its recent annual meeting in Richmond, Va. 


Dr. Rufus S. Reeves, F.A.C.P., Philadelphia, Pa., spoke on “ Nutrition and Na- 
tional Defense” at a meeting of the Ex-Residents and Fellows of the Robert Packer 
Hospital in Sayre, Pa., June 20, 1941. 


Dr. Abraham M. Rabiner (Associate), Brooklyn, N. Y., has been appointed 
Clinical Director of the Jewish Sanitarium and Hospital for Chronic Diseases, 
Brooklyn, N. Y. 


Dr. Archibald A. Barron, F.A.C.P., Charlotte, was elected President of the North 
Carolina Neuropsychiatric Association, and Dr. Fonso B. Watkins, F.A.C.P., Morgan- 
ton, Vice-President, at the recent meeting of this society. 


The Utah State Medical Association held its 47th Annual Meeting June 12-14, 
1941, in Salt Lake City. Among the guest speakers at this meeting were: 

Dr. Edward H. Rynearson, F.A.C.P., Rochester, Minn.—‘ Hyperinsulinism ” ; 
“ Endocrinology—A Critical Review ”’; 

Dr. Cyrus C. Sturgis, F.A.C.P., Ann Arbor, Mich.—‘“ Treatment of the 
*; “The Hemorrhagic Diseases.” 


Anemias ’ 


The American Neurological Association held its 67th Annual Meeting in Atlantic 
City, N. J., June 9-11, 1941. Dr. Norman Jolliffe, F.A.C.P., New York, N. Y., 
spoke on “ Clinical and Chemical Studies in Wernicke’s Syndrome”; and Dr. Lawr- 
ence Kolb, F.A.C.P., Washington, D. C., spoke on “ Degeneration of the Primary 
Sensory Neuron in Pigs from Nutritional Deficiency.” 


The Dallas Southern Clinical Society has launched a program of courses for the 
continuation of medical study. Present plans of the Society are to hold these courses 
during June, October, and January. The first group of courses was conducted June 
23-25, 1941, and the following subjects offered: Medicine—Cardiology; Surgery— 
Fractures; Obstetrics—Normal and Abnormal Labor; Pediatrics—Nutrition and 
Gastrointestinal Diseases. The courses will be conducted in the hospitals and clinics 
of Dallas. The Society has made an effort to limit the subjects to one particular phase 
of the specialty and to cover that subject thoroughly. Among those who participated 
in the first group of courses were: 


Dr. Henry M. Winans, F.A.C.P.— Hemodynamics of the Circulation” and 
“ Diagnosis and Treatment of Cardiac Arrhythmias ”; 

Dr. J. Shirley Sweeney, F.A.C.P.—“ Reasons for Accepted Classification and 
Recommended Terminology in Heart Disease ” ; 

Dr. W. Grady Reddick, F.A.C.P.—“ Roentgen Aid in the Diagnosis of Heart 
Disease ” and “ Demonstration of Bed Patients with Various Types of Heart Disease: 
Differential Diagnosis, Treatment, Prognosis and Discussion ”’; 

Dr. William H. Potts, F.A.C.P.—* Circulatory Function Tests ”; 
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Dr. Robert M. Barton, F.A.C.P., and Dr. Merritt B. Whitten (Associate)— 
“ Principals and Practical Application of Electrocardiography ”’ ; 

Dr. David W. Carter, Jr., F.A.C.P.—* Heart Failure: Edema, Dyspnea, Cyanosis ” 
and “ The Treatment of Cardiac Failure ” ; 

Dr. Samuel A. Shelburne, F.A.C.P.—“ Cardiac Clinic: Demonstration of Am- 
bulatory Heart Patients: Differential Diagnosis, Treatment, Prognosis and Dis- 
cussion ” ; 

Dr. William H. Bradford (Associate )—‘“ General Food Requirements in Infancy: 
Normal, Twins, Premature, Diabetic ” ; 

Dr. John G. Young, F.A.C.P.—“ Breast Feeding,” “Formula Feeding” and 
“Use and Abuse of Laxatives and Cathartics ”’; 

Dr. John E. Ashby (Associate )—‘ Oral Disorders and Dentition ” ; 

Dr. H. Leslie Moore, F.A.C.P.—* Differential Diagnosis of Appendicitis.” 


Herbert T. Kelly, M.D., F.A.C.P., Philadelphia, Pa., participated in a symposium 
on the “ Management of Various Types of Obesity” presented at the Spring Clinic 
of the Ingham County Medical Society at Lansing, Michigan, May 1, 1941. 

At the annual meeting of the Pennsylvania State Dietetic Association at Phila- 
delphia, May 22, 1941, Dr. Kelly presented a paper on “ The Nutrition Program of 
the Medical Society of the State of Pennsylvania.” He also addressed the 73rd annual 
convention of the Pennsylvania State Dental Society at Bedford, Pa., on June 3, 1941 
on “ Medical Aspects of Dentistry ”; and on June 6, 1941, he addressed the Columbia 
County Medical Society at Bloomsburg, Pa., on “ Nutritional Management of the Pre- 
and Postoperative Patients.” 


Dr. Carl J. Wiggers, F.A.C.P., professor of physiology in the School of Medicine 


of Western Reserve University, was awarded the honorary degree of Doctor of 
Science by the University of Michigan at its commencement exercises, June 21. 

An authority on the physiology of the heart and circulation, in recent years Dr. 
Wiggers has concentrated upon phases of research in his subject, including ven- 
tricular fibrillation, the disturbance which stops the heart in acute and chronic heart 
diseases, in angina pectoris and coronary occlusion and in accidental electrocution ; and 
has also conducted studies of extra-cardiac factors of circulation, the part the blood 
vessels play in the blood flow particularly in failure of the circulation in surgical shock 
and similar conditions. For this research he has had appropriations from the John 
and Mary R. Markle Foundation of New York and the Commonwealth Fund of New 
York. 
Dr. Wiggers graduated from the University of Michigan Medical School in 1906, 
and taught there and at Cornell and in the University Medical College of New York 
City before joining the faculty of Western Reserve University in 1918. 


MARYLAND MempBers REGIONAL SPRING MEETING 


The Spring meeting of the Maryland Chapter of the American College of Phy- 
sicians was held at a dinner in Baltimore, May 28, 1941. There were sixty-two mem- 
bers present. As has been customary at the Spring meetings the major topic of dis- 
cussion was the recent Annual Session of the College. Dr. Wetherbee Fort, Presi- 
dent of the Maryland Chapter and other members who attended the Boston meeting 
wished to express their appreciation to the College for the delightful musical evening 


in Symphony Hall. 
Dr. John T. King was elected President for the coming year. 
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Under the chairmanship of Dr. Walter L. Bierring, F.A.C.P., lowa State Health 
Commissioner, Des Moines, the Iowa State Department of Health and the Iowa State 
Medical Society sponsored a Special Institute on Industrial Health from June 23 to 
27, with a day each in Burlington, Cedar Rapids, Mason City, Sioux City and Des 
Moines. Dr. Lee R. Woodward, F.A.C.P., was in charge of local arrangements at 
Mason City. The same subjects were covered at each center or city—‘ The Industrial 
Back,” “ Industrial Hygiene Control Measures,” “ Management of Multiple Injuries,” 
“Demonstration of Methods Employed in Industrial Hygiene,” “ Medical Control 
Measures in Industry,” “ Medical Relationships in Compensation” and “ Medicine in 
Industry.” 
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Charles W. Clarke, M.A., M.D., F.A.C.P., Executive Director, the American 
Social Hygiene Association, has been appointed lecturer in the School of Public 
Health, Harvard University, and Visiting Professor in the School of Tropical Medi- 
cine, University of Puerto Rico. 


Dr. J. W. Torbett, Sr., F.A.C.P. spoke on “ Some Profound Cases of Malnutri- 
tion Treated Successfully with Insulin” at a recent meeting of the 12th District Medi- 
cal Society in Waco, Texas. 


Dr. Joseph H. Barach addressed the Albany Medical College, Albany, N. Y. on 
May 29, 1941. His topic was “Inheritance and Tumors.” The evening of that same 
day he addressed The Academy of Medicine of Glens Falls, N. Y. on the subject 
“Present Day Treatment of Diabetes and Its Complications.” 


Dr. J. C. Zillhardt (Associate), Binghamton, N. Y. was guest speaker at the 
Tioga County Medical Society meeting held in Owego, N. Y. on June 3, 1941. Dr. 
Zillhardt spoke on “ Blood Transfusion and Blood Banks.” 


The American Gastro-Enterological Association has elected new officers as fol- 
lows: Dr. Russell S. Boles, F.A.C.P., President; Dr. Sara M. Jordan, F.A.C.P., First 
Vice-President ; Dr. A. H. Aaron, F.A.C.P., Second Vice-President; Dr. J. G. Mateer, 
F.A.C.P., Treasurer; and Dr. Julian M. Ruffin, F.A.C.P., Recorder. 


The American Foundation for Tropical Medicine, Inc. announces the establish- 
ment of a limited number of Fellowships for the post graduate course in Tropical 
Medicine at The Tulane University of Louisiana. The course is given for a period of 
four and one half months, beginning in September of each year. A certificate will be 
awarded to physicians who successfully complete the course. These Fellowships are 
available for young, duly qualified physicians who are citizens of the Republics of 
Mexico, Central and South America. 

In addition to the tuition fee which will be met by the Foundation, each Fellow- 
ship will furnish $700 for trave! and maintenance. 

Applicants for the Fellowships in Tropical Medicine of the American Foundation 
for Tropical Medicine, Inc., should apply to the Director of The Department of Grad- 
uate Medicine, School of Medicine, The Tulane University of Louisiana, 1430 Tulane 
Avenue, New Orleans, La., U. S. A. Completed application forms will be submitted 
to the Council of the American Academy of Tropical Medicine, who will award the 
Fellowships. 
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In view of the national defense requirements Mr. Harvey S. Firestone, Jr. has 
advocated the saving of all used rubber in this country. Mr. Firestone makes the 
following valuable suggestions about the disposition of used hospital rubber : 


“It would be my suggestion that you sell your hospital’s scrap rubber, including 
that from sheeting, hot water bottles, rubber gloves, tubing, etc., to any scrap dealer 
who will give you the best price for it. In that way it will find a route to the reclaim- 
ing plants and the hospital will obtain some salvage value from it. Market prices of 
scrap rubber fluctuate the same as do prices of any other commodities. Further, 
different prices for the same grades will prevail in different communities because of 
differences in shipping costs that must be incurred to get the rubber to points where it 
can be reclaimed. Speaking generally, however, the types of scrap rubber which a 
hospital can accumulate will vary in price from less than a cent a pound to several 
cents per pound, with gloves and other ‘pure gum’ articles commanding the higher 
prices. If the scrap is sorted by articles or grades of rubber, it should bring more 


than if sold in one bulk lot.” 


The Medical and Surgical Relief Committee, a nationwide organization consisting 
of some 300 physicians and surgeons throughout the country who collect surplus medi- 
cal supplies and, when necessary, funds for the relief of civilians and armed forces 
in Great Britain and allied countries, have undertaken the sale of an emblem. The 
emblem is a lapel ornament in the form of a modified Caduceus combined with a sword 
of mercy and sells for $1.00. The headquarters of this Committee are located at 420 


Lexington Ave., New York, N. Y. 


Correction: May 1941 ANNALS, page 2147, the dates should read as follows: first 


paragraph, July 9, 1925; fourth paragraph, line 1, December 1923, line 5, January 20, 


1925. 
| 
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OBITUARIES 
DR. WILLIAM HENRY WALSH 


Carving for himself a unique career, after early service in the Medical 
Department of the United States Army and with the United States Public 
Health Service, Dr. William Henry Walsh brought honor to himself and to 
the profession of which he was a member by devoting much of his life to the 
betterment of hospitals. Scores of communities in the United States, 
Canada, and other countries are benefiting today from hospital service 
planned to meet their special needs with the advice and under the direction 
of Dr. Walsh. His fame as a consultant on hospital planning, equipment, 
organization and management spread to other nations, and for more than 
two decades he was recognized as a leading world authority on hospitals. 

At a time when a few of our younger physicians may be deploring the 
interruption of their careers incident to military service, it is of interest to 
note that it was in the Army that this great medical career began. In 1898, 
at the age of 16, after graduation from Girard College, Philadelphia, he 
enlisted and served in the Medical Department of the United States Army 
in hospitals in Washington, Virginia and New Mexico, and in regimental 
duty in the Philippine Islands. That he became immediately an enthusiastic 
fighter in the war on disease is proved by the fact that before he was 20 years 
old, he was made chief sanitary inspector for the Insular Bureau of Health, 
and served in Manila for two years during a cholera epidemic. 

Desire to be better prepared for the work which attracted him, led to 
enrollment in 1904 in the Medico Chirurgical College of Philadelphia and to 
his graduation from that school in 1909. Internship in the U. S. Marine 
Hospital in Baltimore and a year in the Immigration Service in Philadelphia 
followed. In 1911 Dr. Walsh was appointed Medical Director of the Phila- 
delphia Hospital for Contagious Diseases. While serving in this capacity, 
he gave his first major talk at a conference of the American Hospital Asso- 
ciation in 1914, on the subject, ‘“ The Hospital Superintendent—Past, 
Present, and Future.’’ Published in the January, 1915, issue of Modern 
Hospital, as well as in the Transactions of the Association, it is the first of a 
long series of articles on hospital subjects credited to his pen. 

In 1914 Dr. Walsh was appointed Chief Resident Physician at the Phila- 
delphia General Hospital; the following year he became Medical Director of 
the Childrens Hospital in the same city. In 1915 he was attracted to hos- 
pital association work, becoming the first Executive Secretary of the Ameri- 
can Hospital Association. He held that position until 1917 when he was 
assigned to duty in command of Base Hospital No. 58 at Camp Grant which 
he organized and took to France in August, 1918, serving successively as 
Capt. Major and Lt. Colonel. Returning to America after the war, he was 
appointed Secretary of the Hospital Board of the U. S. Public Health Serv- 
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ice, and was later in command of the Public Health Service Hospital for 
Tuberculosis at Markleton, Pennsylvania. In 1924 we find Lieutenant- 
Colonel Walsh receiving a letter of commendation from Consul George P. 
Waller of the American Consular Service for the “ constructive executive 
and diplomatic ability” shown in “ guiding and directing the Vicente 
d’Antoni Memorial Hospital at La Ceiba, Honduras, from its conception 
throughout its embryonic period in the brain of yourself, your architects 
and builders, up to the point where you delivered it on February 3, 1924, a 
living, functioning entity—the finest and best equipped hospital between New 
Orleans and Panama ’’—and also for care and treatment of wounded 
Americans and natives during the revolution in Honduras. 

In 1924 Dr. Walsh resumed the secretaryship of the American Hospital 
Association, while pursuing part time hospital consultation service. Rapidly 
the demand for this special service grew, until in 1928 he was obliged to 
resign in order to give full time to it. In the years between 1928 and 1941, 
testimonial after testimonial was written expressing appreciation of his help 
in the planning, building, organizing and management of hospitals. 

His purposeful career has ended by death, March 28, 1941. It was 
colorful and varied, and brought him friendships and influence in high places 
over a wide territory Everywhere, by his earnestness and trustworthiness, 
he won the kind of response from which grew impetus to greater efficiency, 
better service, more regard for the needs of the hospital patient. 

The hospitals that he served directly through his special services, and the 
hospitals that were influenced less directly through his work on committees 
of the American Hospital Association, his talks at hospital conferences, and 
his numerous articles on hospital subjects, all reflect evidence of his ambition 
for improved practices and policy. He stimulated the entire hospital field. 
There will be no end to his influence. The service that he founded and the 
memory that he left will endure. His personal, thoughtful, kindly counsel 
will be missed by many of us who sought it frequently, but his example of 
the high type of physician who is also an able administrator and a skilled 
organizer will live for many others to emulate. His was truly a career of 
practical service that has helped to create the Modern Hospital. 

Matcoitm T. MacEacuern, M.D., F.A.C.P., 
Chicago, IIl. 


DR. EDWARD WEST HOLLINGSWORTH 


Dr. Edward West Hollingsworth, F.A.C.P., Oak Park, IIl., was born on 
April 26, 1893, in Bel Air, Maryland, the son of Roberta Y. and the late Dr. 
Charles A. Hollingsworth. After receiving his pre-medical education at 
Swarthmore College, he graduated with the degree of Doctor of Medicine 
from the Medical School of the University of Virginia in 1918. 

He served in the Medical Enlisted Reserve Corps of the Army from 
January 1918 to April 1919. 
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Following internship at the Lenox Hill Hospital, New York City, Dr. 
Hollingsworth was commissioned as Assistant Surgeon (R) in the UV. S. 
Public Health Service on January 23, 1920. He served with the U. S. 
Public Health Service Hospital No. 45, Biltmore, North Carolina until 
September 1921, at which time he was transferred to the Veterans Admin- 
istration Facility, Hines, Illinois. He served continuously at the Hines Hos- 
pital in various capacities since that date and was recently Chief of the Gen- 
eral Medical Service. 

Dr. Hollingsworth specialized for a number of years in cardiology. He 
avidly sought after the truth in medicine and was vitally interested in the 
correlation of pathological material and its clinical manifestations. His 
opinions were respected by all members of the medical staff and his kindly 
approach to patients likewise endeared him to them. 

Dr. Hollingsworth took an active interest in civic and medical matters. 
He was a Fellow of the American College of Physicians, the American Medi- 
cal Association, a member of the Chicago Medical Society, American Heart 
Association, Chicago Heart Association and of the Central Society for 
Clinical Research. He was also a member of the Phi Gamma Delta Fra- 
ternity, a member of the Contract Bridge Club of Chicago, life member of 
the Chicago Art Institute, member of the University of Virginia Alumni 
Association of Chicago, of Swarthmore University Alumni Association of 
Chicago and a member of the Christ Episcopal Church of River Forest, 
Illinois. He was a supporter of and contributor to many community and 
welfare organizations in Oak Park and River Forest. 

Dr. Hollingsworth’s death from coronary thrombosis came suddenly and 
unexpectedly, March 15, 1941. He was honored and respected not only by 
the staff of the Hines Hospital, but also by the members of the profession in 
his community and in Chicago. . 

He is survived by his widow; a daughter, Irene; mother, Mrs. Roberta 
Y. Hollingsworth; two brothers, Dr. William Y. Hollingsworth, Command- 
ing Officer at the Marine Hospital, Staten Island, N. Y., and Karl A. Hol- 
lingsworth of Sanysidro, California; and a sister, Dr. Roberta Y. Hollings- 
worth, Dean of Women at The University of Virginia. 

H. F. Macutian, M.D., F.A.C.P., 
Chief Medical Officer, Veterans Administration, Hines, III. 


DR. LEON THAYER STEM 


Dr. L. T. Stem was born in Rover, Tennessee, in 1884. He attended the 
University of Tennessee College of Medicine from which he was graduated 
with high honors in 1909. The next two years were spent in postgraduate 
study, after which he entered general medical practice. Throughout his life 
he frequently did postgraduate work, some of which was at New York Post- 
graduate Medical School and some at Presbyterian Hospital, New York City. 
He also took a clinical European tour in 1926. During the world war he 
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was stationed at the Army Medical School and for some time was Staff Phy- 
sician at U. S. Army General Hospital No. 19, Oteen, N. C. After his 
return to Chattanooga he was Chief of Staff at Pine Breeze Sanitarium for 
several years, and was Internist on the Staff at Baroness Erlanger Hospital, 
Chattanooga, until the time of his retirement. He was President of the 
Chattanooga and Hamilton County Medical Society in 1925 and President of 
the Tennessee State Medical Society in 1929-30. He was a member of the 
Southern Medical Society and American Medical Association, and was 
elected a Fellow of the American College of Physicians in 1923. 

In 1934 Dr. Stem was forced to retire from active practice, because of 
arthritis and heart disease, at which time he moved to Sarasota, Florida, in 
an attempt to regain his health. In 1938 he developed a left sided hemi- 
plegia and from then his condition gradually became worse and death oc- 
curred May 15, 1941, as a result of congestive heart failure. 

It has often been said of physicians that they gave their lives for their 
patients, and in the case of Dr. Stem this was undoubtedly true, for he con- 
tinued with his work long after he had been warned by his physicians that 
to do so meant irreparable damage to his health, and this in face of the fact 
that there was no financial necessity for him to make this sacrifice. 

Until he was forced to retire, he never refused to see a patient, regardless 
of whether it was day or night, whether the weather was good or bad, or 
whether the patient was pay or charity. He had an enormous practice and 
his patients loved him blindly and trusted him implicitly. They depended 
on him for advice on all subjects. He was exceedingly kind and very tol- 
erant of human frailties, but he did not have any patience with those who 
failed to live up to their word or deliberately misled him. 

He was a devoted father and kind thoughtful husband. One of his four 
sons is a doctor and another is still in medical school. He has one brother 
who is also a doctor. Next to his devotion to his profession and almost 
equal to that for his family, his loyalty to organized medicine stands out as 
one of his dominant interests. The many positions which he held in various 
organizations were given in reward for years of unfailing interest and un- 
tiring service. 

He was always helpful to younger physicians and his life was an in- 
spiration to them as well as to all of his associates. He was a devoted friend 
and a considerate, courteous and wise consultant. His loss will be keenly 
felt. 

CHARLES R. Tuomas, M.D., F.A.C.P., 
Chattanooga, Tenn. 


DR. WILLIAM FITCH CHENEY 


Dr. William Fitch Cheney, F.A.C.P., San Francisco, California, died on 
April 10, 1941. Born at Canandaigua, N. Y. in 1866, he received his B.L. 
at the University of California in 1885, followed by the degree of M.D. 
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from the former Cooper Medical College, now Stanford University Medical 
School. He served as Professor of Principles and Practice of Medicine at 
Cooper Medical College from 1898 to 1909; Clinical Professor of Medicine, 
Stanford University Medical School from 1909 to 1932, when he was made 
Clinical Professor of Medicine, Emeritus, which position he held up to the 
time of his death. 

He was a member: of the San Francisco County Medical Society, serving 
as President in 1905; a member of the California State Medical Association, 
the American Medical Association, the American Gastro-enterological Asso- 
ciation, the American Therapeutic Society, a Diplomate of the American 
Board of Internal Medicine, Fellow of the American College of Physicians 
since February 24, 1926. 

Dr. Cheney was one of the first and better known gastro-enterologists of 
the Pacific Coast and gained a national reputation in this field. A dignified 
and gentlemanly figure, he commanded the respect and admiration of his 
fellow physicians. He represented only the charming types of physician, 
who combined with professional attainments a background of culture and 
wide range of interests. 

His heritage of intellectual attainment was passed on to his son, Dr. 
Garnett Cheney of San Francisco, and to the many students and interns who 
came in contact with him during the many years of his teaching career. 
Ernest H. Fatconer, M.D., 
Governor for Northern California 


DR. JOHN DUDLEY DUNHAM 


Dr. John Dudley Dunham (F.A.C.P.), Columbus, Ohio, died January 
28, 1941, of coronary occlusion ; aged 67 years. 

Dr. Dunham received his A.B. degree at the University of Michigan in 
1894 and his M.D. degree at the Ohio Medical University in 1897. His 
postgraduate work was done at Columbia University in New York City and 
at the University of Berlin. 

Dr. Dunham’s great interest in the medical profession is manifested by 
the following activities: Instructor of Bacteriology, Ohio Medical Univer- 
sity, 1898-1900; Director of Columbus City Board of Health Laboratory, 
1898-1901; Professor of Medicine, Starling Medical College, 1901-1914; 
Professor of Medicine, College of Medicine, Ohio State University, 1924— 
1929. He was a member of the medical staffs of Mt. Carmel, White Cross, 
and Grant Hospitals. 

He was a member of the Columbus Academy of Medicine, serving as its 
President in 1914. He was also a member of the Ohio State Medical Asso- 
ciation and the American Medical Association in which he had served as 
chairman of the Medical Section. He was a member of the American 
Society of Gastro-Enterology. In 1924 Dr. Dunham was made a Fellow of 
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the American College of Physicians and served as a Governor for the College 
for the State of Ohio from 1925 to 1931. 

He was Major of the Medical Corps, U. S. A., from May 1918 to April 
1919 and as such was chief of the Medical Service at General Hospital No. 
12, Biltmore, North Carolina, and later of the United States Military Acad- 
emy, West Point. At the time of his death he was a Lieutenant-Colonel of 
the Medical Officers Reserve Corps. 

He was a member.of the Phi Delta Theta Fraternity and an active mem- 
ber of the American Legion. 

Dr. Dunham was the first physician in Central Ohio to strictly limit his 
practice to Internal Medicine, which he did in 1901. He was held in high 
esteem by his colleagues. 

He is survived by his widow, two daughters, and two sons. 

CHARLES W. McGavran, M.D., F.A.C.P., 
Columbus, Ohio 


